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L INTRODUCTION

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

My name is Jay Zarnikau. My business address is 1515 Capital of Texas Hwy, South,

Suite 110, Austin, Texas, 78746.

BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?

I am the president of Frontier Associates LLC. With a professional staff of nearly 30, my
consulting firm provides assistance to energy consumers, electric and gas utilities, and
government agencies on topics related to energy economics and pricing, utility cost
allocation and rate design, forecasting, resource planning, energy efficiency program

design and evaluation, and regulatory policy.

I am also a Visiting (adjunct) Professor at The University of Texas. I teach graduate-
level courses in applied statistics in the Department of Statistics and the LBJ School of

Public Affairs.

PLEASE STATE BRIEFLY YOUR EDUCATIONAL BACKGROUND AND
PROFESSIONAL QUALIFICATIONS.

I'have a Ph.D. degree in Economics from the University of Texas. I completed
undergraduate studies in Business Administration and Economics at the State University

of New York and McGill University in Canada.

From 1983 through 1991, I was employed by the Public Utility Commission of Texas,
where I served as the Manager of Economic Analysis from 1985 through 1988; as the

Assistant Director of the Electric Division from 1987 to 1988; and as the Director of

3
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Electric Utility Regulation from 1988 to 1991. From 1991 through 1993, I held a faculty-
level research position at The University of Texas College of Engineering Center for
Energy Studies. I served as a vice president at Planergy, Inc. from 1992 to 1999. Since
1999, I have been president and a principal of Frontier Associates LLC. I have taught

courses in applied statistics at The University of Texas since 2003.

My resume, which is attached to this direct testimony as Attachment JZ-1, describes in

greater detail my educational background and work experience.

ON WHOSE BEHALF ARE YOU APPEARING IN THIS PROCEEDING?

I'am appearing on behalf of Nucor Steel - Kingman (“Nucor”).

HAVE YOU PREVIOUSLY APPEARED BEFORE THIS COMMISSION?

I provided pre-filed direct testimony on behalf of the applicant in Docket No. E-04100A-
04-527, Application of Southwest Transmission Cooperative, Inc. for a Rate Increase. 1
also provided pre-filed testimony for Nucor Steel in UNS Electric’s previous rate case,

Docket No. E-04204A-12-0504. 1 was not cross-examined in those proceedings.

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS PROCEEDING?
My testimony reviews the rates and tariff changes proposed by UNS Electric in this
proceeding, with a focus upon the proposed changes which might impact Nucor’s facility
in Kingman, Arizona. 1 propose a number of changesﬁwhich I believe would be of mutual

benefit to both UNS Electric and Nucor.

WHAT MATERIALS DID YOU REVIEW IN ORDER TO PREPARE YOUR
TESTIMONY?
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I reviewed the sections of the rate change application that I determined to potentially
have an effect on the cost of electricity incurred by Nucor, as well as related discovery

materials.

IL. SUMMARY OF CONCLUSIONS

PLEASE SUMMARIZE YOUR CONCLUSIONS.

I conclude that;

The design of the demand charges paid by industrial customers of UNS Electric does not
properly reflect how the customer’s coincident demand (i.e., demand at the time of the
utility’s system peak) affects the utility’s cost of acquiring and maintaining generating

and transmission capacity.

The utility has provided no support for its proposal to reduce the differential between on-
peak and off-peak energy rates in the Large Power Service Time of Use (LPS-TOU)

tariff. A reduction in this differential will send an inappropriate price signal.

The proposed Interruptible Rider restricts participation to industrial energy consumers
with potentially-interruptible loads which are available throughout the summer months.
There is no need to limit the proposed Interruptible Rider solely to industrial energy

consumers that are available to be interrupted “around the clock.”

PLEASE PROVIDE YOUR RECOMMENDATIONS.

I recommend the following:
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The demand charges in the utility’s tariffs for industrial energy consumers should be set

on the same basis upon which capacity-related costs are incurred by the utility.

The utility incurs capacity-related costs to meet peak demand on the utility system.
Consequently, the demand charges to industrial energy consumers should be based upon

their contribution to peak demand.

The present differential between on-peak energy charges and off-peak energy charges in

the LPS-TOU tariff should be increased or maintained.

The proposed Interruptible Rider should be redesigned so that it is available to all

industrial energy consumers, regardless of when they operate.

In the proposed Rider-13 Economic Development Rider (EDR), it should be clarified that
the calculation of the customer’s monthly load factor in the summer months is based

upon the customer’s billing demand.

III.  NUCOR’S OPERATION IN KINGMAN

PLEASE DESCRIBE NUCOR’S OPERATION IN KINGMAN, ARIZONA.
Nucor Steel is the largest steel producer in the U.S., as well as the nation’s largest
recycler of steel. The Nucor-Kingman facility produces coiled rebar and wire rod
products. This former North Star Steel facility was acquired by Nucor in 2003.
Operations at the facility were re-started by Nucor in 2009. The return of steel

production at this facility has provided a boost to the local and state economy.

WHAT ELECTRICITY TARIFF IS NUCOR SERVED THROUGH?
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Most of Nucor’s electricity is purchased through UNS Electric’s Large Power Service
Time of Use (LPS-TOU) tariff.

HOW DOES THE STRUCTURE OF THE ELECTRICITY TARIFF THROUGH
WHICH NUCOR IS SERVED AFFECT NUCOR STEEL’S OPERATION IN
KINGMAN, ARIZONA?

In the steel industry, electricity is a very important input and tends to be one of the
highest variable input costs in steel production. Managing energy costs is critical for
Nucor and other American steel manufacturers who must compete against steel producers
in Mexico, China, Turkey, and other countries that flood the U.S. market with competing
products. To keep electricity costs as low as possible, Nucor schedules operations to
minimize its production during on-peak periods. Wherever possible, labor and
production shifts are scheduled to coincide with the off-peak periods in the LPS-TOU

tariff.

Nucor’s operating strategy benefits not only Nucor, but also benefits UNS Electric and all
other consumers on the UNS Electric system. To the extent that Nucor is able to produce
steel during off-peak periods rather than on-peak periods, UNS Electric’s need for
generating capacity to meet on-peak demands may be reduced, and energy generation
costs may be lowered. By increasing operations during off-peak periods, Nucor also
helps improve the UNS Electric system load factor by filling in the periods of low
demand, and in the process helps UNS Electric make better use of its generation
resources. In general, steel production facilities are very “price responsive” and can

respond to economic price signals in a manner that ultimately benefits UNS Electric and

its customers. For industrial customers like Nucor, even small percentage increases in
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electricity rates can translate into hundreds of thousands of dollars in additional costs,

impacting Nucor’s ability to operate in a highly competitive international market.

II. INDUSTRIAL DEMAND CHARGES SHOULD BE RE-DESIGNED

Q. WHAT COSTS DOES UNS ELECTRIC RECOVER FROM INDUSTRIAL
ENERGY CONSUMERS THROUGH A DEMAND CHARGE?

A. As detailed in UNS Electric’s Class Cost of Service Schedule G-7, UNS Electric seeks to
recover costs associated with generation and transmission capacity from industrial energy
consumers through demand charges. UNS Electric has properly classified these costs as

“demand related.”’

Q. WHAT CAUSES A UTILITY SUCH AS UNS ELECTRIC TO INCUR COSTS
RELATED TO GENERATING AND TRANSMISSION CAPACITY?

A. In large part, these costs are incurred by a utility to meet the utility’s peak demand.
Utility system infrastructure is designed and built to meet the anticipated needs of the
system during peak periods. Maximum demand on the system is forecast. Power plants
are constructed and other resources (including purchased power and demand side
resources) are secured in order to ensure that there is adequate generating resource
capacity to meet hourly peak demand, plus some reserve margin. Similarly, the
transmission system is designed and constructed to meet the needs of the system during

peaks.

! Some costs related to distribution capacity are also demand-related and recovered through a demand charge. 1
shall ignore these costs in this discussion, since I am focusing on the demand charges billed to large industrial
energy consumers and UNS Electric incurs little if any distribution system costs in order to serve these large
consumers, who tend to be served at high voltages.

8
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As a witness for Tucson Electric Power (“TEP”), an affiliate of UNS Electric, D. Bentley
Erdwurm, described the role of system peak demand in TEP’s cost allocation
methodology in TEP’s 2007 rate case:
The allocator includes the peak component to recognize that the system must have
adequate capacity to satisfy demand at the time of the peak, and that classes of
customers should receive some allocation of costs reflecting contribution to this
peak.’
In the 2012 TEP rate case, Craig Jones (a witness for UNS Electric in this proceeding)
likewise testified:
This is because the allocator includes the peak component to recognize that the
system must have adequate capacity to satisfy demand at the time of the peak, and
that classes of customers should receive some allocation of costs reflecting
contribution to this peak.’
In the present rate case, Mr. Jones states that the utility’s peak demand partly “drives”
generating capacity costs. From his Direct Testimony:
- . - class non-coincident peaks drive the allocation of part of the distribution
system capacity while it is some combination of coincident peaks and demand and
energy methods for generation.*
I generally agree with the above statements. Indeed, the system peak plays a primary role

in determining the need for generation and transmission capacity.

? Direct Testimony of D. Bentley Erdwurm on behalf of Tucson Electric Power Company at 22, lines 6-8, Docket
No. E-01933A-07-0402 (July 2, 2007) (emphasis added).

* Direct Testimony of Craig A. Jones on behalf of Tucson Electric Power Company at 17, lines 19-22, Docket No.
E-01933A-12-0291 (July 2, 2012) (emphasis added).

* Direct Testimony of Craig A. Jones on behalf of UNS Electric, Inc. at 18, lines 6-8, Docket No. E-04204A-15-
0142 (May 5, 2015) (emphasis added). This language is repeated in Direct Testimony of Craig A. Jones on behalf
of Tucson Electric Power Company at 18, lines 23-26, Docket No. E-01933A-15-0322 (Nov. 5, 2015).

9
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The design of the demand charge should recognize that generating and transmission
capacity costs are incurred to meet peak system demands. Customers should pay for
these costs in proportion to their contribution to the system peak demand. As noted in the

Direct Testimony of Mr. Jones:

Just and reasonable rates must avoid undue discrimination and must reflect the
principle of user pays,” also known as “cost causation,” or as prefer to say, those
who cause the costs should pay the costs.’

Customers who contribute to system peak demand cause UNS Electric to incur capacity-

related costs and should be responsible for paying those costs in relation to their

contribution to the system peak.

DOES THE MANNER IN WHICH UNS ELECTRIC PRESENTLY COLLECTS
DEMAND-RELATED COSTS REFLECT THE MANNER IN WHICH UNS
ELECTRIC INCURS THESE COSTS?

No. The tariffs that UNS Electric applies to its largest customers apply a complicated set
of alternatives that distort the connection between how and why the utility’s demand
costs are incurred and how the demand costs are paid by these customers. For example,
under the LPS tariff, the monthly billing demand is the greater of the following three

alternatives:

1. The greatest measured 15 minute interval demand read of the meter during all

hours of the billing period;
2. The greatest demand metered in the preceding eleven (11) months; or

3. The contract capacity or 500 kW, whichever is greater.

3 Direct Testimony of Craig A. Jones on behalf of UNS Electric, Inc. at 12, Docket No. E-04204A-15-0142 (May §,

2015).

10
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Under the LPS-TOU tariff, monthly billing demand charges are the greater of the

following four alternatives:

1. The greatest measured fifteen-minute interval demand read of the meter during

the on-peak hours of the billing period;

2. One-half of the greatest measured fifteen-minute interval read of the meter

during the off-peak hours of the billing period;

3. The greater of (i) or (ii) above during the preceding 11 months; or

4. The contract capacity or 500 kW, whichever is greater.

For the LGS, LGS-TOU, and LGS-TOU-S tariffs, the monthly billing demand is the

greater of the following three alternatives:

1. The greatest measured 15 minute interval demand read of the meter during all

hours of the billing period;

2.75% of the greatest demand used for billing purposes in the preceding 11

months; or

3. The contract capacity or 450 kW, whichever is greater.

The design of the demand charge in the MGS tariffs is similar to the design of the LGS

tariffs, although a lower minimum demand is set in the third item of the list.

11
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The design of demand charges in these UNS Electric tariffs is inconsistent with the
theory that at least some of the costs are related to a customer’s contribution to coincident

peak demand.

WHAT DO YOU MEAN BY COINCIDENT PEAK DEMAND?

As discussed in the NARUC Cost Allocation Manual cited by Mr. Jones:

A customer or class of customers contributes to the system maximum peak to the
extent that it is imposing demand at the time of — coincident with — the system
peak. The customer’s demand at the time of the system peak is that customer’s
“coincident” peak.’

IS IT YOUR CONTENTION THAT NONE OF THE CRITERIA SET FORTH IN
THESE TARIFFS IS A GOOD MEANS OF MEASURING A CUSTOMER’S
CONTRIBUTION TO SYSTEM DEMAND OR RESPONSIBILITY FOR SYSTEM
DEMAND-RELATED COSTS?

Yes.

WHY WOULDN'T THE FIRST CRITERIA IN THE LPS-TOU TARIFF, “THE
GREATEST MEASURED FIFTEEN-MINUTE INTERVAL DEMAND READ OF
THE METER DURING THE ON-PEAK HOURS OF THE BILLING PERIOD,”
BE A GOOD INDICATOR OF A CUSTOMER’S CONTRIBUTION TO THE
DEMAND AT THE TIME OF THE SYSTEM PEAK?

In the summer on-peak period of the test year, there were 3,096 on-peak hours, and an
additional 3,024 winter on-peak hours for LPS-TOU customers. In many of these hours,

the system demand was not very high. For example, when I compared the hourly

demand figures for all peak hours to the highest system demand reading for the test year,

® NATIONAL ASSOCIATION OF REGULATORY UTILITY COMMISSIONERS, ELECTRIC UTILITY COST ALLOCATION
MANUAL, 41 (1992).

12
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I found that during the test year there were hours within the peak period in which the load

on the UNS Electric system was less than 17% of the annual system peak.’

If an LPS customer’s individual demand peaked in one of these hours of low system
demand, it would be a poor measure of that customer’s contribution to the system peak
demand. That customer’s highest demand certainly wouldn’t create a need for additional
generation or transmission capacity.

WHY WOULDN'T THE SECOND CRITERIA, “ONE-HALF OF THE
GREATEST MEASURED FIFTEEN-MINUTE INTERVAL READ OF THE
METER DURING THE OFF-PEAK HOURS OF THE BILLING PERIOD IN THE

LPS-TOU TARIFF,” BE A GOOD INDICATOR OF A CUSTOMER’S
CONTRIBUTION TO THE DEMAND AT THE TIME OF THE SYSTEM PEAK?

These time of use periods were defined so that there is extremely little probability that a
system peak would be set within the off-peak period. Consequently, a customer’s highest
demand reading during an off-peak period has no impact on the utility’s need for

generation and transmission capacity.

It is also unclear why one-half of the off-peak period demand should be used? Why not
one-quarter, two-thirds, or one-eighth? This seems arbitrary.

WHY WOULDN'T THE FOURTH CRITERIA, “THE CONTRACT CAPACITY
OR 500 KW, WHICHEVER IS GREATER,” BE A GOOD INDICATOR OF A
CUSTOMER’S CONTRIBUTION TO THE DEMAND AT THE TIME OF THE
SYSTEM PEAK?

Apparently, there are no customers of UNS with a “contract capacity.”

" The hourly demand information was provided as a response to Nucor’s discovery request No. 1.07.

13
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I'asked UNS Electric for information pertaining to contract capacities through discovery
(Nucor 4.4), and was informed that there are no customers of UNS with a “contract
capacity.” The utility’s response to Nucor 4.4 states:
There are no current LPS or LGS customers with special agreements that would
specity a “contract capacity” demand that exceeded the minimum provided for in
the tariff. All current LPS customers have a minimum billing demand of 500 kW
and all current LGS customers have a minimum billing demand of 20 kW.
I see no need to include language about “contract capacity” in the LPS and LPS-TOU
tariffs (or the LGS tariff, for that matter), if none of these customers have a contract
capacity.
YOU HAVE SHOWN THAT THE CRITERIA IN UNS ELECTRIC’S LARGE
CUSTOMER TARIFFS ARE POOR INDICATORS OF A CUSTOMER’S

CONTRIBUTION TO SYSTEM DEMAND AT THE TIME OF THE SYSTEM
PEAK. WHAT WOULD BE A BETTER MEASURE?

A more accurate approach would be to simply bill a customer based on its contribution to
the utility’s system peak. For load forecasting and generation planning purposes, a single
hour or interval representing the highest demand on the utility system in a given year is
typically used to represent peak demand. Nonetheless, a one coincident peak, or 1 CP,
approach is seldom used in practice for rate design or cost allocation purposes. The use

of a larger number of hours is thought to provide a more “stable” basis for rate design.

When the Electric Reliability Council of Texas (or ERCOT) was restructuring its market
to introduce customer choice in 1999-2001, I proposed that all industrial energy
consumers exposed to retail competition compensate transmission owners for the use of
the transmission network based on the consumers’ contribution to ERCOT’s highest
system peak demand in each of the four summer months. My proposal was designed to

14




1 recognize that system peak demand drives the need for investments in the transmission

2 system; and where the metering infrastructure permits, transmission costs should be

3 recovered from customers based on the costs they impose on the system. Further, this

4 proposal was designed to encourage industrial energy consumers to reduce their demand
5 on the system during hours with high system demand, to assist ERCOT in preserving

6 reliability and to reduce the need for additional investment in generating and transmission
7 capacity. My 4 CP pricing proposal (sponsored by Nucor Steel — Texas Division) was

8 adopted by the Texas Commission and remains intact today.®

9 |Q. IS THE PRACTICE OF BILLING INDUSTRIAL ENERGY CONSUMERS

10 BASED UPON THEIR CONTRIBUTION TO SYSTEM 4 CP MEASUREMENTS
11 COMMON?

12 | A It is becoming common. As noted above, energy consumers in the competitive areas

13 within the ERCOT market — the electricity market which covers most of Texas — with a
14 demand over 700 kW are charged for transmission service based on their contribution to
15 ERCOT’s summer 4 CPs during the previous year. Many utilities and competitive retail
16 service providers in the PJM market — the electricity market which serves much of the

17 northeast U.S. — follow a similar practice, as well. For example, Attachment JZ-2

18 includes a recent press release that describes how Direct Energy’s demand charges for

19 transmission cost recovery in the PJM market are based upon five coincident peaks.

20 Q. YOUR ERCOT AND PJM EXAMPLES FOCUS ON THE RECOVERY OF
21 TRANSMISSION COSTS. IS THIS PRICING ALSO APPLICABLE TO THE
22 RECOVERY OF COSTS RELATED TO GENERATION CAPACITY?

8 See Direct Testimony of Dr. Jay Zamikau on behalf of Nucor Steel - Texas Division, Docket No. 22344 (Pub. Util.
Comm’n of Tex. Oct. 16, 2000).

15




1 |A. Yes. The logic behind recovering transmission costs based on 4 CP (or 5 CP) billing
2 demands can likewise be applied to the recovery of costs related to generation capacity.
3 1Q. WOULD THE USE OF A LARGER NUMBER OF HOURS TO DETERMINE
4 THE DEMAND CHARGE ALSO BE REASONABLE?
5 |A. Yes. Using a slightly larger number of hours might also have some merit, if, for some
6 reason, a 4-CP (or SCP) methodology is deemed inappropriate.
7 Several years ago, I proposed that sponsors of energy efficiency projects in Texas receive
8 incentive payments that would be based upon the energy efficiency project’s expected
9 demand reduction during 20 peak hours. 1 proposed 20 hours because this is a reasonable
10 estimate of the run-time of a combustion turbine generating unit used to meet peak
11 demands on a utility system, and the Texas Commission bases its estimate of the
12 generating capacity costs avoided by energy efficiency using the cost of a combustion
13 turbine.” My proposal was accepted by the Texas Commission and is presently being
14 implemented.
15 At the same time I proposed an approach for quantifying the capacity values of energy
16 efficiency based upon the 20 hours of highest system load, the ERCOT staff
17 independently developed a very similar proposal for determining the contribution of non-
18 dispatchable generation resources towards meeting ERCOT’s peak demand. Under
19 ERCOT’s “Top 20 Hours Approach,” the capacity value of wind turbines, solar
20 photovoltaics, and power transactions with other reliability councils is determined based
® PUB. UTIL. COMM’N OF TEX. SUBSTANTIVE RULE § 25.181(d) (2013).
16
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on each resource’s contribution toward meeting system demand during the 20 hours of

highest demand in a previous year or years.

The ERCOT Staff takes a simple average of the contribution of these resources over each
of the 20 hours, while my approach involves a probabilistic weighting of the 20 hours.

But these approaches are conceptually similar and have the same basic objective.

These approaches using 20 peak hours are essentially a “20 CP” method, and represent an
acceptable alternative to a 4-CP methodology.

WOULD THERE BE BENEFITS TO UNS IF DEMAND CHARGES WERE
BASED UPON ON A CUSTOMER’S CONTRIBUTION TO EITHER THE 4 CP
OR THE TOP 20 HOURS?

Yes. This type of pricing encourages energy consumers to reduce their electricity
purchases during summer peaks, which is exactly the time when a utility system would
benefit the most from demand reduction. The present design of the demand charges
requires a consumer to flatten its load pattern over the entire year in order to obtain
significant cost savings -- it does not, however, encourage the consumer to reduce
demand during those hours when demand reduction would have its greatest value to the
system. The papers that I have provided as Attachments JZ-3 through JZ-5 demonstrate
how industrial energy consumers in the ERCOT market have reduced system demand
through their response to 4 CP price signals. In fact, 4 CP pricing is often viewed as one
of the ERCOT market’s most successful demand response initiatives.

SHOULD THE DESIGN OF A DEMAND CHARGE BASED UPON A
CUSTOMER’S 4 CP DEMAND OR CONTRIBUTION TO SYSTEM DEMAND

DURING 20 PEAK HOURS BE APPLIED TO ALL CUSTOMERS WITHIN THE
LPS RATE CLASS?

17
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Yes. It should at a minimum apply to all customers taking service under the LPS and
LPS-TOU tariffs, since UNS Electric has combined these two groups of customers for

cost allocation purposes.

I would favor extending this rate design to other customer classes with adequate metering
(e.g. consumers within the LGS class), as well.
ARE ALL OF THE COSTS INCURRED BY UNS ELECTRIC FOR

GENERATION AND TRANSMISSION CAPACITY RELATED TO MEETING
THE SYSTEM PEAK DEMAND?

Rate analysts differ on how to answer this question. Some generation capacity costs may
arguably be incurred to achieve greater diversity in fuel costs. Some transmission
investments may arguably be made to accommodate economy energy transactions.
Nonetheless, I view system peak demand as the greatest “driver” of generation and
transmission costs, and other alleged drivers to be largely incidental to the primary
motivation for adding the generation or transmission in the first place. Even if one was to
allege that half of a utility’s generation and transmission capacity costs were driven by
factors other than the need to meet system peak demand, 1 would support a 4 CP or Top
20 Hours method, since it sends a better price signal which motivates customers to
respond in a way that is more likely to lead to reductions in the utility’s capacity

requirements.

WOULD RE-DESIGNED DEMAND CHARGES RESULT IN A LOSS IN
REVENUES TO UNS?

No. It should not. I propose that my recommendation be implemented in a “revenue-

neutral” manner. The demand charges should be adjusted to ensure that revenues

18




1 approved by the Commission to be recovered by UNS under their proposed tariff design
2 equal the revenues collected by UNS with my proposed demand charge design.
3 |Q. WILL YOUR RECOMMENDATION RESULT IN ANY SHIFT IN COSTS TO
4 CUSTOMER CLASSES WITH RELATIVELY HIGH CONTRIBUTIONS TO
5 THE SUMMER PEAK?
6 |A. No. My recommendation is not intended to affect cost allocation. The costs assigned to
7 each class will not change. My recommendation only affects how costs are recovered
8 from industrial energy consumers, and not how costs are allocated between customer
9 classes. Isuggest that after costs are allocated, that the demand charge be designed to
10 recover demand-related costs in a manner which better reflects how system peak demand
11 affects capacity requirements and capacity costs.
12 My recommendation may affect the costs incurred by individual consumers within the
13 LPS class (and the LGS class, if it is extended to those customers). Those customers with
14 disproportionately high usage during the 4 CPs might (appropriately) pay more. Those
15 customers within the LPS class with relatively-low purchases of electricity during the
16 peaks may (appropriately) pay less. But this will depend on the ability of customers to
17 shift load into less costly periods on an annual basis.
18 {Q. PLEASE EXPLAIN THE STEPS NECESSARY FOR UNS TO IMPLEMENT
19 THIS RECOMMENDATION,.
20
21 | A One way to implement this would be to simply calculate a customer’s share of its
22 customer class’s 4 CPs or Top 20 hours in the previous year and multiply it by the
23 generation and transmission costs allocated to the rate class. For example, if a customer
- 24 in the LPS (including LPS-TOU) rate class was responsible for 2\5% of the 4 CP load (or
207
19




1 load during the Top 20 hours) contributed by that rate class during the previous year, the

A
N

2 customer would be billed for of the generation and transmission costs
3 allocated to that class. The utility would recover these costs in equal monthly payments.
4 An example is provided in Table JZ-1 below.
TABLE JZ-1
Load During Monthly Summer Coincident Peaks of Previous Year
(kW)
Customer Total for
A Class
June 450 2500
July 500 2400
August 550 2500
September 500 2600
Average 500 2500

Customer A's Percent Contribution to 4 CPs:

20%
Costs to be recovered from Class through Demand Charge:
$2,500,000
Annual Cost to be recovered from Customer A:
$500,000
Monthly Cost to be recovered from Customer A;
$41,667
5
6 This example is very similar to the calculation provided by UNS Electric in response to
7 Nucor 1.05. This discovery response provides the “evaluation” for the allocation of
8 demand costs on a 4CP basis referenced on page 78, lines 21-27 of the direct testimony
9 of Mr. Craig Jones in this proceeding. This is the study required by Settlement
10 Agreement in the previous UNS Electric rate case, Docket No. E-04204A-12-0504.'°
11 If a portion of demand-related costs will also be collected through a separate customer
12 charge, then the amount collected through this demand charge would be adjusted

10 See Opinion and Order, Decision No. 74235, Exhibit A, Proposed Settlement of Rate Application of UNS
Electric, Inc., § 15.2, Docket No. E-04204A-12-0504, (Sep. 30, 2013).
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1 accordingly. The formulas in row 56 of the spreadsheet provided by UNS Electric in
2 response to Nucor 1.05 provide such an adjustment."'
3 Alternatively, to set the demand charge for 2016, for example, the rate class’s costs to be
4 collected through the demand charge could be divided by the class’s contribution to the 4
5 CP or the class’s contribution to the Top 20 Hours in the previous year (2015). The
6 denominator is in kW, to obtain a per-kW demand charge. This annual per-kW cost is, in
7 turn, divided by 12, so that the annual per-kW amount is collected over 12 months.
8 This second method is similar to the manner in which UNS Electric presently determines
9 the demand charge, but the determination of billing determinants that I am
10 recommending would be simpler — that is, it would no longer be based on the highest of
11 four or five different measurements. An example using this approach is provided in
12 Table JZ-2 below.
TABLE JZ-2
Load During Monthly Peak of Previous
Year (kW)
Total for
Class
June 2500
July 2400
August 2500
September 2600
Average 2500
Costs to be recovered from Class through Demand
Charge:
$2,500,000
Monthly Demand Charge per Average of Previous Year's 4 CPs:
$83.33
Customer A's Average Contribution to Current Year's 4 CPs (kW):
500
" In row 56, 1200*12 is subtracted from the annual costs which would be allocated to customers within the LPS rate
class under a 4 CP pricing approach. Since $1,200 is the monthly customer charge applicable to LPS and LPS-TOU
customers, I presume that this adjustment is intended to remove those costs recovered from a customer charge from
the calculation of the demand charge.
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Monthly Cost to be recovered from
Customer A:
$41,667

An adjustment may again be needed if a portion of the demand-related costs will also be

collected through a separate customer charge.

The same amount will be collected from the customer under either of these two
approaches. The first approach essentially allocates the demand-related costs to each
customer within the class based on the customer’s relative contribution to the class’s
contribution to the 4 CPs, while the second approach develops a per-4 CP kW charge,
i.e., a per-kW charge where the kW demand is measured as the customer’s demand

during the 4 CP hours.

While I am assuming that a customer’s contributions to the class’s 4 CPs are the basis for
charges in my examples, the math would be very similar if a Top 20 hours approach was

adopted.

Note that I am not suggesting that the allocation of costs among rate classes be changed
every year. Rather, these approaches would assure that the costs are recovered from

customers within a rate class in proportion to their contribution to the system peak.

IV.  DIFFERENTIAL BETWEEN ON-PEAK AND OFF-PEAK ENERGY
PRICES

WHAT IS THE PRESENT DIFFERENCE BETWEEN THE ON-PEAK AND OFF-
PEAK ENERGY CHARGES IN THE LPS-TOU TARIFF?
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Presently, the Power Supply Charge: Base Power price during on-peak periods in the
summer is $0.12358 per kWh and the price during off-peak periods is $0.024716 per
kWh. Thus, the differential in the summer is 5 to 1. During the winter, the current
charges are $0.09338 during the on-peak period and $0.022105 during the off-peak
period, resulting in a differential of roughly 4.25 to 1 during the winter pricing period.
HAS UNS ELECTRIC PROPOSED CHANGING THE DIFFERENTIAL IN THIS
PROCEEDING?

Yes. Under the proposal by UNS Electric, the summer Power Supply Charge: Base
Power price would be $0.12251 and $0.03211 during on-peak and off-peak periods,
respectively. Thus the differential would be 3.8 to 1. During the winter, the proposed
charges are $0.09211 during the on-peak period and $0.03091 during the off-peak period,

resulting in a differential of less than 3 to 1.

Thus, UNS Electric is proposing to greatly increase the off-peak energy charges, while
the on-peak energy charges would be left at very similar levels. This has the effect of

greatly reducing the difference between the on-peak and off-peak energy charges.

WHY HAS UNS ELECTRIC PROPOSED TO CHANGE THE RATIO OF ON-
PEAK TO OFF-PEAK PRICES?

When I requested an explanation from UNS Electric, I received the following response:

NUCOR 5.8: Please explain why UNS Electric has proposed increasing the Off-
Peak Power Supply Charges for LPS-TOU customers. Provide any relevant work
papers used to calculate or support the new Off Peak Power Supply Charges.

RESPONSE: The LPS TOU customers in the test period are currently paying
well below the system average compared to all other rate classes. Even though
the Company raised the off-peak price for the LPS TOU customers in this case to
be closer to the system average, they continue to be charged below the system
average.
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Q. DOES THIS ADEQUATELY PROVIDE A JUSTIFICATION FOR INCREASING
THE OFF-PEAK CHARGE?

A. No. It is not clear what “system average” means in this context. If the objective of UNS
Electric is to make all customers — residential, commercial, and industrial — pay the same
system average price for electricity, that strategy conflicts with sound utility ratemaking
practice. Different customers impose different costs on the utility system and their prices
should reflect this difference in cost.

Q. HAS UNS ELECTRIC PROPOSED SHRINKING THE ON-PEAK TO OFF-PEAK
DIFFERENTIALS IN THE LGS-TOU TARIFF TO THESE SAME LEVELS?

A. No. Under the utility’s proposed LGS-TOU tariff, the differences in these charges
between the on-peak to off-peak periods in the summer actually increase from the current
2.88t0 1t04.22 to 1.'> And while there would be a reduction from 439t01t03.7to 1
in the winter, both of these differentials would remain higher than what the utility has

proposed for the LPS-TOU tariff,

Q. ONE OF THE GOALS OF TOU PRICING IS TO SEND A PRICE SIGNAL TO
CONSUMERS TO ENCOURAGE THE SHIFTING OF CONSUMPTION FROM
ON-PEAK TO OFF-PEAK PERIODS. WILL THEIR SUGGESTED CHANGE
CONTRIBUTE TO THAT OBJECTIVE?

A. No. The proposed changes to the LPS-TOU energy charges reduce the incentive for

consumers on this tariff to shift consumption from high-cost to low-cost periods.

Q. PLEASE STATE YOUR RECOMMENDATION REGARDING THIS ISSUE?

A. I recommend that the present differentials between on-peak and off-peak Power Supply
Charge: Base Power charges be increased, or at a minimum maintained in the LPS-TOU

tariff.

"2 We note that in a similar fashion, the on-peak to off-peak ratio for summer energy charges for LGS-TOU-8
customers would increase from 2.65 to 3.83 under the proposed changes.
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WOULD RE-SETTING THE ON-PEAK AND OFF-PEAK POWER SUPPLY
CHARGE: BASE POWER TO MAINTAIN THE SAME DIFFERENTIAL
BETWEEN ON-PEAK AND OFF-PEAK PERIODS RESULT IN A LOSS IN
REVENUES TO UNS?

No. It should not. I propose that my recommendation be implemented in a “revenue-

neutral” manner.

THE INTERRUPTIBLE RIDER SHOULD BE RE-DESIGNED TO ALLOW FOR
= R AL RN VYLD BE RE-DESIGNED TO ALLOW FOR
GREATER PARTICIPATION

PLEASE DESCRIBE THE UTILITY’S PROPOSED RIDER R-12:
INTERRUPTIBLE SERVICE.

Under the proposed Rider R-12, industrial energy consumers would be eligible to receive
a bill credit during five summer months in return for allowing UNS Electric to interrupt
the supply of power to the consumer with a notice period of 10 minutes.'* The consumer

must have at least 500 kW of load available for interruption.

COULD A PORTION OF THE ELECTRICAL DEMAND AT NUCOR’S
KINGMAN FACILITY POTENTIALLY BE INTERRUPTED?

Yes. A portion of the electrical service provided by UNS to Nucor could be interrupted,

under the right circumstances.

WOULD NUCOR BE ABLE TO USE THE NEW INTERRUPTIBLE RIDER AS
PROPOSED BY UNS?

Not as the rider is currently designed. The proposed rider is limited to industrial energy

consumers who are able to designate loads which are always available for interruption

> A 10-minute notice requirement is stated in the Terms and Conditions, although a 30-minute notice requirement is
suggested in the section Nomination of Interruptible Load By Customer.
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during five summer months. That is, the load must be available “around the clock”

During those months. Through Nucor 2.07 (part ¢), I asked:

In the “Nomination of Interruptible Load by Customer” process, would a
customer be able to nominate different amounts during different times of the day
or days of the week under the Company’s proposal? If the quantity varies by time
of day or day of the week, how will the quantity of interruptible load available
from a customer be determined for the purpose of calculating the Interruptible
Credit?

And the utility responded:

The answer to the first part of this request is no, see Terms and Conditions of
Service No. 2 and 3. The Company cannot predict when these interruptions will
be needed during its peak times in the summer; this is why the Company is
offering a credit to any qualified participant for all summer months whether the
Company interrupts service or not. Once a participant has been qualified by the
Company, the Commission-approved credit for that participating season will be
automatically applied to the customer’s monthly bill (the credit is multiplied by
the nominated interruptible load of the customer for all summer months regardless
of an interruption). Should an interruption occur, the Company will validate that
the customer’s complied with all terms and conditions during the interruption by
reviewing the customer’s interval data for the customers nominated service
points.

CAN YOU ADDRESS THE CONCERN EXPRESSED BY UNS ELECTRIC?

I'agree that the utility can certainly not anticipate when it might need to call for an
interruption. Yet, the utility may be ignoring a valuable system demand-side resource if
it only considers loads which can be interrupted at any time during the summer. That is,
at the time of a system emergency or spike in wholesale prices, there may be other loads
available from industrial facilities which operate based on certain production schedules
that are willing and able to be interrupted. Further, the utility’s proposal fails to consider
the possibility that an emergency or a spike in wholesale electricity prices could occur

during the non-summer months.

26




10

11

12

13

14

15

16

17

18

19

20

21

22

HOW SHOULD THIS LIMITATION IN THE UTILITY’S PROPOSAL BE

ADDRESSED?

I recommend that the utility’s proposed Rider R-12 be modified in either of the following

ways:

Allow participation by industrial facilities which operate based on a production schedule
(as opposed to “around the clock” operations) and adjust the bill credit accordingly; or
Introduce a simple system whereby industrial customers would be notified by UNS
Electric when a load reduction would be valuable in order to maintain reliability or for
economic reasons, and allow industrial customers an opportunity to voluntarily reduce

load in return for a payment or bill credit from the utility.

PLEASE DISCUSS HOW THIS FIRST OPTION FOR IMPROVING RIDER R-12

WOULD WORK.

. An industrial facility that operates largely on a predetermined fixed schedule such as

Nucor could provide UNS Electric with information about the expected amounts of load
available for potential interruptions during various days (e.g. days of the week and
holidays) and times of the day. This should still have value to UNS Electric. Indeed,
there is no guarantee that an industrial facility that operates on a schedule will have a load
which could be interrupted when UNS Electric needs it. Consequently, the bill credit
provided to a potentially-interruptible customer that operates on a schedule could be
prorated accordingly. For example, an industrial customer with a 1 MW potentially-
interruptible load during half of the summer hours could receive a bill credit that is one-

half of the credit received by an industrial customer with 1 MW of load which is
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available for interruption around-the-clock. This might be adjusted accordingly,
depending upon the value that UNS Electric assigns to resources available during various

day types and hours of the day.

Certainly, UNS Electric purchases and values other resources which are not available

around the clock, including solar power from the Rio Rico and La Senita facilities.'*

PLEASE EXPLAIN YOUR SECOND PROPOSED OPTION FOR ENHANCING
THE UTILITY’S PROPOSED RIDER R-12.

A second way to address UNS Electric’s concern while enabling expanded participation
in Rider R-12 would be to add a “peak time rebate” option. This option would permit
UNS Electric to interrupt or curtail service to LPS or LPS-TOU customers at any time,
upon voluntary agreement between the utility and the customer. Under such an option
UNS would notify Nucor and other industrials that it is short of resources or expects a
spike in prices and offers to split the savings with the industrial customer. Participation
in this option would, of course, be limited to customers who were not otherwise
interruptible — i.e., taking service under the interruptible tariff or participating in the
Rider R-12 program as proposed by UNS Electric. There would be no obligation placed
on the customer to interrupt, but of course the customer would receive to bill credit if is
declined to curtail at the utility’s request or had no load that could be shed at the time of
the utility’s request. When the industrial customer receives a request from UNS Electric,
the customer could compare the payment quoted by UNS Electric against the value of

their lost production.

" The investments of the utility in solar facilities are discussed in the direct testimonies of Terry Nay and Carmine
Tilghman in this proceeding.
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This option is similar to how demand-side resources are handled in many restructured
wholesale markets. It also has some similarities to the “peak building” or “peak time

rebate” programs offered by some vertically-integrated utilities.

UNDER THIS OPTION, HOW WOULD COMPENSATION BE DETERMINED?

A simple approach would be to simply split the savings evenly between the utility and the
participating load. The savings would be cost avoided by the actions taken by the
consumer. For example, the interruption of 1 MW of load for an hour-long period when
the wholesale price was $1,000 would result in savings of $1,000. A purchase of power
at $1,000 per MWh could be avoided, or 1 MWh of excess generation on the UNS

Electric system could be sold, resulting in a similar economic outcome.

WHAT SHOULD BE THE NOTICE PERIOD?

Ideally, this should be established following discussions with candidate industrial energy
consumers. However, either a 10-minute or 30-minute notice period would seem

reasonable.

ARE THERE OTHER POTENTIAL BENEFITS ASSOCIATED WITH YOUR
SECOND PROPOSED OPTION FOR ENHANCING RIDER R-12?

While Rider R-12 as proposed by UNS Electric would provide a system resource only
during the summer months, my proposed option could be introduced year-round,

whenever there was a price spike or system emergency.

PLEASE SUMMARIZE YOUR RECOMMENDATIONS REGARDING THE
INTERRUPTIBLE RIDER PROPOSED BY UNS ELECTRIC.

The proposed Rider R-12 should be redesigned to allow for greater participation by

industrial energy consumers with potentially-interruptible loads. Greater participation,
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and the availability of a demand-side resource during times other than the summer
months, will provide a valuable resource to the benefit of the utility and its customers.

This may be accomplished by:

* Removing restrictions that the interruptible load be available “around the clock”
during summer months; or

* Introducing an option whereby a customer not already involved in an interruptible
program would be offered a financial incentive (determined on a “shared savings”
basis) to curtail during times when the utility anticipates high wholesale energy prices

or a reliability problem.

V1. THE ECONOMIC DEVELOPMENT RIDER SHOULD BE CLARIFIED

HAVE YOU REVIEWED THE UTILITY’S PROPOSED ECONOMIC
DEVELOPMENT RIDER?

Yes, | have reviewed Rider-13.

DO YOU SUPPORT RIDER-13?

Generally, yes. Nucor supports measures that provide economic incentives for businesses
in Arizona to create jobs and opportunities for economic growth. While it is not yet clear
whether this rider will apply to Nucor, I believe it recognizes the value provided by

Arizona businesses that provide jobs and invest in local communities.

DO YOU HAVE ANY COMMENTS REGARDING THIS RIDER?

Yes. Ibelieve that the “load factor” requirement requires some clarification. The

Availability section of the proposed rider reads:
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Customers with a projected peak demand of 1,000 kW or more and a load factor
of 75% or higher for the highest 4 coincident-peak months in a rolling 12-month

|\ IS

3 period.
4 I suggest that the following sentence be added following the sentence cited above:
5 The monthly load factor shall be calculated based upon the customer’s billing
6 demand and monthly energy usage.
7 Thus, if the customer’s billing demand was based upon the 4 CP pricing approach which
8 I'have recommended in this testimony, then the customer’s average demand at the time of
9 the four coincident peaks during the previous calendar year would be used in the
10 calculation of the customer’s load factor.

11 | Q. DOES THIS CONCLUDE YOUR TESTIMONY?

12 A Yes, it does.
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Attachment JZ-1

Jay Zarnikau, PhD
President, Frontier Associates LLC
1515 S. Capital of Texas Hwy., Suite 110
Austin, TX 78746
Phone: (512) 372-8778

PROFESSIONAL EXPERIENCE

2003-

1999-

1992-1999

1991-1993

1983-1991

Visiting Professor or Fellow. The University of Texas.

As adjunct faculty member, teaches interdisciplinary courses in Applied
Regression Analysis, Advanced Empirical Methods, Intreduction to Empirical
Methods, and independent study.

President, Frontier Associates, Austin, Texas

Responsible for providing assistance in the design and implementation of energy
efficiency programs, utility resource planning, electricity pricing, rate
analysis/design, program evaluation, demand forecasting, and energy policy.
Assist in supervision of a staff of over 30 professionals.

Vice President, Planergy, Austin, Texas

Responsible for providing assistance in the design and implementation of energy
efficiency programs, and providing consulting assistance in the areas of utility
resource planning, electricity pricing, program evaluation, demand forecasting,
and energy policy.

Manager of Energy Strategies Research Program, The University of Texas at
Austin Center for Energy Studies College of Engineering, Austin, Texas

Held faculty-level research position responsible for the oversight of research
projects in the areas of utility resource planning, regulation, electricity pricing,
and policy analysis, including assessments of the potential for energy efficiency
savings in Texas.

Program Manager for EPRI-sponsored effort to develop a new integrated resource
planning framework and model.

Director of Electric Utility Regulation (from 1988 to 1991), Economist (1983
to 1988) Public Utility Commission of Texas, Austin, Texas

Supervised a professional staff of over fifty accountants, economists, and
engineers responsible for analyzing regulatory and technical issues and providing
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recommendations to the Commission. Prepared and defended testimony in over
twenty proceedings.

1982-1983 Research Associate, Bureau of Business Research, University of Texas at
Austin, Austin, Texas

Assisted in maintenance of statewide economic-demographic forecasting model,
prepared projections for state legislature and state agencies, and conducted studies
to determine the value of various mineral resources in Texas.

EDUCATION
Ph.D. (1990) and M.A. (1983) in Economics, University of Texas at Austin. Fields completed in
Econometrics, Resource Economics, and Micro Modeling

B.S. in Business Administration and Economics, State University of New York, Oswego, New
York, May 1981

McGill University, Montreal, Quebec, 1979-1980

PUBLICATIONS AND RESEARCH PAPERS
Refereed Journals:

“Ex post payoffs of a tolling agreement for natural-gas-fired generation in Texas.” Forthcoming
in Journal of Energy Markets. With C.K. Woo and Yun Liu,

What Moves the Ex Post Variable Profit of Natural-Gas-Fired Generation in California? The
Energy Journal, 2015. With C.K. Woo, 1. Horowitz, J. Moore, B. Schneiderman, T. Ho,
and E. Leung.

“Day-ahead forward premiums in the Texas electricity market.” Journal of Energy Markets.
With C.K. Woo, C. Gillett, T. Ho, S.S. Zhu, and E, Leung.

“Consumer support for a public utilities commission in Hong Kong.” Energy Policy. 2015.
With Yuk Shing Cheng, Agnes Law, Ira Horowitz, Siu Tung Ho, and Ho Yin Leung.

“The Estimated Impact on Real-Time Electricity Market Prices in California of the 2013
Shutdown of the San Onofre Nuclear Plant.” With C.K. Woo, Tony Ho, Ame Olson,
Ryan Jones, Michele Chait, Ira Horowitz, and Jianhui Wang. Forthcoming in Energy
Policy.

“Did the introduction of a nodal market structure impact wholesale electricity prices in the Texas

(ERCOT) market?” Journal of Regulatory Economics. Vol. 45(2), 2014. With CK.
Woo and Ross Baldick.
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“The Identification of Peak Period Impacts When a TMY Weather File is Used in Building
Energy Use Simulation.” Open Journal of Energy Efficiency. Vol. 3, 2014. With
Shuangshuang Zhu,

“The Impact of Wind Generation on Wholesale Electricity Prices in the Hydro-Rich Pacific
Northwest.” IEEE Transactions on Power Systems, 2013. With C. K. Woo, Ira Horowitz,
Jonathan Kadish, and Jianhui Wang.

“The response of large industrial energy consumers to four coincident peak (4CP) transmission
charges in the Texas (ERCOT) market." Utilities Policy. 2013. With Dan Thal.

“Transparency of Retail Energy Pricing: Evidence from the U.S. Natural Gas Industry.”
Managerial and Decision Economics. 2012. With C.K. Woo, Ira Horowitz, and Alice
Shiu.

“The Many Factors that Affect the Success of Regulatory Mechanisms Designed to Foster
Energy Efficiency,” Energy Efficiency. Vol. 5, No. 3, 2012, pp. 393-410.

“Blowing in the Wind: Vanishing Payoffs of a Tolling Agreement for Natural Gas-Fired
Generation of Electricity in Texas,” The Energy Journal, 2012, Vol. 33(1), with C.K.
Woo, Ira Horowitz, Brian Horii, and Ren Orans.

“Wind Generation and Zonal-Market Price Divergence: Evidence from Texas,” Energy Policy,
Vol. 39(7), 2011, pp. 3928-3938. With C.K. Woo, J. Moore, and 1. Horowitz.

“Successful Renewable Energy Development in a Competitive Electricity Market: A Texas Case
Study,” Energy Policy, Vol. 39(7), 2011, pp. 3906-3913.

“System Energy Assessment (SEA), Defining a Standard Measure of EROI for Energy
Businesses as Whole Systems.” Sustainability. Vol. 3(10), 2011, pp. 1908-1943. With
Phil Henshaw and Carey King.

“Exact Welfare Effect for Double-Log Demand with Partial Adjustment”, Empirical Economics,
Springer, Vol. 42(1), 2010, pp. 171-180. With C.K. Woo and Eli Kollman.

“Demand Participation in the Restructured Electric Reliability Council of Texas Market,”
Energy -- the International Journal. 2009.

“Did the Expiration of Retail Price Caps Affect Competitive Electricity Prices in Texas?,”
Energy Policy, Vol. 37(5), pp. 1713-1717, 2009; with Linhong Kang.

“Aggregate Consumer Response to Wholesale Prices in the Restructured Texas Electricity
Market,” Energy Economics, Vol. 30(4), pp. 1798-1808, 2008. With Ian Hallett.

y
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“Industrial Energy Consumer Response to Wholesale Prices in the Restructured Texas
Electricity Market,” with Greg Landreth, Ian Hallett, and Subal Kumbhakar. Energy --
the International Journal. 2007.

“Trends in Prices to Commercial Energy Consumers in the Competitive Texas Electricity
Market,” Energy Policy. Vol. 35(8), 2007, pp. 4332-4339. With Marilyn Fox and Paul
Smolen.

“Testing Functional Forms in Energy Modeling: An Application of the Bayesian Approach,”
Energy Economics, Vol. 54(2), 2007, pp. 158-166, With Ni Xiao and Paul Damien.

“Has Electric Utility Restructuring Led to Lower Electricity Prices for Residential Consumers in
Texas?” Energy Policy, Vol. 34(15), pp. 2191-2200. With Doug Whitworth.

“A Review of Efforts to Restructure Texas® Electricity Market,” Energy Policy, Vol. 33(1),
2005, pp. 15-25.

“Consumer Demand for ‘Green Power’ and Energy Efficiency,” Energy Policy, Vol. 31(15),
2003, pp. 1661-1672.

“Functional Forms in Energy Demand Modeling,” Energy Economics, Vol. 25(6), pp. 603-613,
2003.

“Defining Total Use in Econometric Studies, Does the Aggregation Approach Matter?,” Energy
Economics, Vol. 21(5), 1999, pp. 485-492.

“Will Tomorrow’s Energy Efficiency Indices Prove Useful in Economic Studies?,” The Energy
Journal, Vol. 20(3), 1999,

“A Re-examination of the Causal Relationship between Energy Consumption and GDP,”
Journal of Energy and Development, 1996.

“The Evolution of the Cogeneration Market in Texas,” Energy Policy, Vol. 24(1), 1996, pp. 67-
79.

"Can Different Energy Resources be Added or Compared?,” Energy - The International Journal,
1995, Vol. 21, No. 6; with Philip Schmidt and Sid Guermouche.

“Spot Market Pricing of Water Resources and Efficient Means of Rationing Water During
Scarcity.” Resource and Energy Economics. Vol. 16(3), 1994, pp. 189-210.

“Advanced Pricing in Electrical Systems: Theory,” IEEE Trans. on Power Systems, 1995; with
Martin Baughman and Shams Siddiqi.

“Advanced Pricing in Electrical Systems: Applications,” IEEE Trans. on Power Systems, 1995;
with Martin Baughman and Shams Siddigi.
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"Integrating Transmission into IRP: Theory," IEEE Trans. on Power Systems, 1998; with Martin
Baughman and Shams Siddigi.

"Integrating Transmission into IRP: Applications," IEEE Trans. on Power Systems, 1998; with
Martin Baughman and Shams Siddig;i.

"Customer Responsiveness to Real-Time Pricing of Electricity," The Energy Journal, December
1990, Vol. 11, No. 4.

"Spot Market Pricing of Electricity,” Forum Jor Applied Research and Public Policy, Winter
1990, Vol. 5, No. 4; with Martin Baughman and George Mentrup.

Under Review

Renewable generation’s merit-order effects in California’s day-ahead and real-time electricity
markets. With C.K. Woo, J. Moore, B. Schneiderman, T. Ho, A. Olson, L. Alagappan,
K. Chawla, and N. Toyama.

Zonal merit-order effects of wind generation on ERCOT's day-ahead and real-time electricity
market prices in Texas. With C.K. Woo and Lucy Zhu.

In Progress

Price elasticities of electricity and gas demands by end-use customer class: Evidence from Hong
Kong. With C.K. Woo, A. Shiu, and T. Ho.

Non-Refereed Journals and Widely-Accessible Proceedings:

Merit-Order Effects of Day-Ahead Wind Generation Forecast in the Hydro-Rich Pacific
Northwest. The Electricity Journal. November 2015. With C.K. Woo, J. Moore, B.
Schneiderman, A. Olson, R. Jones, T, Ho, N. Toyama, and J. Wang,

“Retail Competition, Advanced Metering Investments, and Product Differentiation: Evidence
from Texas” in Future of utilities: Utilities of the Juture: How technological innovations
in distributed energy resources will reshape the future of electric power sector, Ed. F.
Sioshansi. Forthcoming. With Varun Rai.

“How Will Tomorrow's Residential Energy Consumers Respond to Price Signals? Insights from
a Pricing Experiment.” The Electricity Journal. August 2015. With Lucy Zhu, Ron
Russell, Milton Holloway, and Michael Dittmer.
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“Energy Efficiency Programs in a Restructured Market: The Texas Framework” With Amy

Martin and Steve Isser. The Electricity Journal. March 2015.

“Virtual bidding, wind generation and California’s day-ahead electricity forward premium.”

With C.K. Woo, Tony Ho, Ame Olson, H.W. Leung, and E. Cutter. The Electricity
Journal. 2015,

“Three Simple Steps to Clip the Peak in the Texas (ERCOT) Electricity Market. USAEE

Working Paper No. 13-143.
http://papers.ssm.com/sol3/papers.cfm?abstract_id=2334001

“Will the SIEPAC Transmission Project Lead to a Vibrant Electricity Market in Central

America?,” Energy Forum, 4" Quarter 2013. With lan Partridge, John Dinning, and
Daniel Robles.

“Texas Electricity Market: Best Gets Better,” in Evolution of Global Electricity Markets, ed.

Fereidoon Sioshansi, Elsevier. 2013. With Parviz Adib and Ross Baldick.

“Getting to Zero: Green Building and Net Zero Energy Homes,” in Smart Living in the Coming

Age of Scarcity, edited by F. P, Sioshansi, Elsevier, 2010. With Meredith Gray.

“Defining a Standard Measure for Whole System EROIL, Combining Economic Top-Down and
LCA Bottom-Up Accounting,” Proceedings of Energy Sustainability 2010, American
Society of Mechanical Engineers, May 2010, Phoenix. With Carey King and Phil
Henshaw.

“The Greening of. . . Texas?,” International Association for Energy Economics Annual
Conference, San Francisco, 2009.

“Will Electricity Market Reform Likely Reduce Retail Rates?,” The Electricity Journal, Vol.
22(2), 2009, pp. 40-45. With C.K. Woo.

Barriers and Policy Solutions to Energy Efficiency as a Carbon Emissions Reduction Strategy,”
in Electricity Generation in a Carbon-Constrained World, edited by F. P. Sioshansi,
Elsevier, 2009. With Bill Prindle and Erica Allis.

“Integrating Demand Response into Restructured Wholesale Markets,” in Competitive Electricity
Markets: Design, Implementation, and Performance, edited by F. P. Sioshansi, Elsevier,
2008.

“The Quest for Competitive Electricity Markets,” LBJ Journal of Public Affairs, 2008.

“Texas: The Most Robust Restructured Electricity Market in North America,” in Electricity

Market Reform: An International Perspective, Ed. F. P. Sioshansi and Wolfgang
Pfaffenberger, Elsevier, 2007.
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“Will the Texas Market Succeed, Where So Many Others Have Now Failed?,” With Parviz
Adib. Proceedings of the US Energy Association Conference. Houston. August 2007.

“Changing Installation Practices of A/C Installers — Three Years of Results, ” ACEEE Summer
Study on Energy Efficiency in Building, 2006. With Mike Stockard and Phil Audet.

“Using Demand Response Programs to Provide Operating Reserves in Wholesale Power
Markets: A Case Study of the ERCOT Market,” US Energy Association’s Dialogue,
2006.

“Energy Efficient Windows in the Southern Residential Windows Market,” ACEEE Summer
Study Proceedings, with Alison Tribble, Kate Offringa, Bill Prindle, Dariush Arasteh,
Arlene Stewart, and Ken Nittler. 2002.

“Agriculture: An Often-Overlooked Opportunity for Energy Conservation,” Strategic Planning
Jor Energy and the Environment, with Alex Lee, 1997.

“Energy Efficiency Opportunities in the Industrial Sector,” Energy Engineering, Vol. 93, No. 3,
1996, with Alex Lee.

"Taking Advantage of Real-Time Pricing Programs to Reduce Energy Costs in Manufacturing,”
ACEEE Summer Study on Energy Efficiency in Industry Proceedings, August 1997,

"Opportunities for Energy Efficiency in the Texas Industrial Sector," ACEEE Summer Study on
Energy Efficiency in Industry Proceedings, August 1995; contributor.

“Has Texas Become a Net Importer of Energy Resources?” Texas Business Review, 1997.

“Plugging into the Texas Electricity Market: Avoiding the Mistakes of California?” Texas
Business Review, 2001.

“Rewired for Competition: The Restructuring of Electricity Markets in Texas?” Texas Business
Review, 1999,

"Integrated Resource Planning in the United States," Proceedings of World Energy Council,
Neptune, Romania, June 1994,

"Design and Implementation of a Demand Cooperative,” Conference Proceedings: Demand-Side

Management Opportunities and Perspectives in the Asia-Pacific Region, International

Energy Agency, Seoul, November 1993.

Neoelectrification of Industry in the Information Age, for the Edison Electric Institute, 1994;

with Philip Schmidt, Frederick T. Sparrow, and John Vanston.
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"Real-Time Pricing of Electricity: An Assessment,” in Proceedings of the Eleventh Annual
Industrial Energy Technology Conference, Houston, September 1989; with Martin
Baughman.

“Wheeling Nonutility Power: The Texas Experience” The Electricity Journal, Vol. 2(7), pp. 32-
41, 1989. With Bill Moore and Martin Baughman.

OTHER ACTIVITIES

Adjunct Lecturer and Visiting Professor, University of Texas LBJ School of Public Affairs and
College of Natural Sciences Division of Statistics. Teaches courses in Applied Regression
Analysis and Introduction of Quantitative Analysis. Since 2003

ERCOT Working Group on Demand Side Resources, Founder and Co-Chair (2001)

Board Member and Vice President for Publications, Association of Energy Services
Professionals, 2001-2007

Retail Energy Aggregators of Texas, Director, 2001-2003
State of Texas Energy Policy Partnership, Member, 1992

National Association of Regulatory Utility Commissioners Staff Subcommittee on Wheeling and
Transmission, Member, 1990

Member of American Economic Association, International Association for Energy Economics
(Vice President of local chapter), and American Statistical Association.

Reviewer for International Energy Review, ACEEE Summer Study, IEEE Transactions on
Power Systems, Energy Economics, Energy Policy, Energy — The International Journal, British

Journal of Economics, Management and Trade, Power Engineering Society, Energy Exploration and
Exploitation, Applied Energy, and The Energy Journal.

TESTIMONY

State Office of Administrative Hearings (SOAH) Docket No. 473-14-5144 and Public Utility
Commission of Texas (PUCT) Docket No.42866: Petition of Travis County Municipal
District No. 12 Appealing Change of Wholesale Water Rates Implemented by West Travis
County Public Utility Agency, City of Bee Cave, Hays County, and West Travis County
Municipal Utility District No. 5. Explored supplier’s exercise of monopoly power.

State Office of Administrative Hearings (SOAH) Docket No. 473-14-3445 and Public Utility
Commission of Texas (PUCT) Docket No.42485: Application of Entergy Texas Inc. for
Authority to Re-determine Rates for Energy Efficiency Cost Recovery Factor. On behalf
of Entergy Texas.
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California PUC Rulemaking 13-09-011 to Enhance the Role of Demand Response. Compared
the attributes of different types of demand response. On behalf of Pacific Gas and
Electric.

Arkansas PSC Docket No. 13-126-TF: In the Matter of a Request by Arkansas Electric
Cooperative Corporation to Establish a Rider for the Collection of Certain Costs Related
to the Transmission of Electricity by Other and TRO-Market Administration, Monitoring,
and Compliance Services Costs. Reviewed treatment of interruptible discount in rate
rider. On behalf of Nucor Steel.

Arizona Corporation Commission Docket No. E-04204A4-12-0504: In the Matter of the
Application of UNS Electric, Inc. for the Establishment of Just and Reasonable Rates and
Charges Designed to Realize a Reasonable Rate of Return on the Fair Value of the
Properties of UNS Electric, Inc., Devoted to its Operations Throughout the State of
Arizona and Relative Approvals. Rate Design. On behalf of Nucor Steel.

SOAH Docket No. 473-09-5470 and PUCT Docket No. 36633: Petition of CPS Energy for
Enforcement Against AT&T Texas and Time Warner Cable Regarding Poll Attachments.
Analysis of statistical issues. On behalf of Time Warner Cable.

Arkansas PSC Docket No. 12-053-U: In the Matter of the Application of Arkansas Electric
Cooperative Corporation for Modification of Rates and Charges. Reviewed proposed
interruptible credit riders in light of new state laws pertaining to the rate regulation of
electric cooperatives. On behalf of Nucor Steel.

Arizona Corporation Commission Docket No. E-041004-04-527: Application of Southwest
Transmission Cooperative, Inc. for a Rate Increase. Provided cost allocation and rate
design recommendations on behalf of the applicant.

Arkansas PSC Docket No. 09-071-U: In the Matter of the Application of Arkansas Electric
Cooperative Corporation for Modification of Rates and Charges, Reviewed proposed
interruptible credit riders in light of new state laws pertaining to the rate regulation of
electric cooperatives. On behalf of Nucor Steel.

Virginia State Corporation Commission Case No. PUE-2007-00031 and PUE-2007-000033;
Public Service Commission of West Virginia Case No.07-0508-E-CN; and Pennsylvania
PUC Docket No. A-110172, Application of Ty rans-Allegheny Interstate Line Company
Jor A Certificate of Convenience and Necessity to Construct a Transmission Line.
Examined the feasibility of using demand-side management as an alternative to the
proposed line. Testimony on behalf of the applicant.

PUCT Docket No. 31540: Proceeding to Consider Protocols to Implement a Nodal Market in

the Electric Reliability Council of Texas Pursuant to PUC Subst. R. 25.501. Testimony
before the PUCT on behalf of Nucor Steel and Chaparral Steel on demand side issues.
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Public Service Commission of South Carolina, Docket No. 2005-1-E- Progress Energy
Carolinas, Inc. Annual Review of Base Rates Jor Fuel Costs. Reviewed the utility’s fuel
costs and rates on behalf of a large industrial customer of the utility.

Railroad Commission of Texas, Docket No. 9400: Application of TXU Gas Company for a Rate
Increase. Provided cost allocation and rate design testimony on behalf of a group of
cities. Also provided testimony in a district court to support a Writ of Mandamous.

U.S. Bankruptcy Court, Southern District, In re. Texas Commercial Energy, LLC, Case No. 03-
20366-C-11. Testified in support of a claim.

PUCT Docket No. 23950: Petition of Reliant Energy to Establish Price to Beat Fuel Factor.
Presented (on the utility’s behalf) a forecast of the Company’s future sales of electricity.

PUCT Docket No. 23220: Petition Jor Approval of ERCOT Protocols. On behalf of Nucor Steel.
Successfully introduced four coincident peak allocation of transmission costs,

PUCT Docket No. 22537: Application of Reliant Energy HL&P to Implement Wholesale Power
Service — General Land Office Rate Schedule. Testified in support of tariff approval.

PUCT Docket No. 22355: Application of Reliant Energy HL&P for Approval of Unbundled Cost
of Service Rate. Examined competitive opportunities that might be available to
commercial and residential customers under various parties’ rate design proposals.

PUCT Docket No. 22349: Application of Texas-New Mexico Power Company for Approval of
Unbundled Cost of Service Rate. Requested (on behalf of the utility) funding for energy
efficiency programs and system benefit fund programs.

PUCT Docket No. 22344 Generic Issues Associated with Applications for Approval of
Unbundled Cost of Service Rate Pursuant to PURA 39.20] and PUC Substantive Rule,
25.344. On behalf of Nucor Steel. Introduced the concept of 4CP billing for
transmission service for industrial energy consumers in ERCOT.

PUCT Docket No. 21527: Application of TXU Electric Company for Financing Order to
Securitize Regulatory Assets. Evaluated application on behalf of Nucor Steel.

PUCT Docket No. 17942: Application for Approval of Time-of-Use Rate Options for TU Electric
Company. Analyzed utility proposal on behalf of Nucor Steel Company.

PUCT SOAH Docket No. 473-96-0333: Application of TU Electric Company for Real-Time
Pricing Proposal in Compliance with the Commission’s Order in Docket No. 14570.
Analyzed the utility’s filing on behalf of Nucor Steel Company.

PUCT Docket No. 9491: Texas-New Mexico Power Company rate case. Described applicable
prudence standards and explored purchased power, cogeneration, and conservation as
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alternatives to the completion of the TNP One power plant project. Analyzed the utility’s
filing on behalf of PUCT Staft.

PUCT Docket No. 6992 Remand: Texas-New Mexico Power Company power plant certification
case. Projected the costs of standby, wheeling, purchased power and cogeneration over a
forty-year horizon, and explored purchased power, cogeneration, and conservation as
alternatives to the completion of the TNP One power plant project. Analyzed the utility’s
filing on behalf of PUCT Staff.

PUCT Docket No. 9300: TU Electric rate case. Recommended changes to proposed tariffs for
interruptible service and explored other rate design and system planning issues.
Analyzed the utility’s filing on behalf of PUCT Staff.

PUCT Docket No. 8425: Houston Lighting and Power Company rate case. Analyzed proposed
tariffs for interruptible service, standby service, economic development rates and
wheeling services, and recommended alternative rates and calculation methodologies.
Analyzed the utility’s filing on behalf of PUCT Staff.

PUCT Docket No. 8422: Rita Blanca Cooperative tariff application. Proposed some
modifications to the design of a proposed economic development tariff. Analyzed the
utility’s filing on behalf of PUCT Staff.

PUCT Docket No, 8363: El Paso Electric Company rate case. Provided recommendations
regarding future generation mix and total fuels expenses. Analyzed the utility’s filing on
behalf of PUCT Staff.

PUCT Docket No. 7460: El Paso Electric Company rate case. Reviewed the demand forecasts
upon which the utility relied in its decision to participate in the Palo Verde nuclear
project. Analyzed the utility’s filing on behalf of PUCT Staff.

PUCT Docket No. 7195/6755: Gulf States Utilities Company rate case. Reviewed the demand
forecasts upon which the utility relied in its decision to initiate the River Bend nuclear
project. Analyzed the utility’s filing on behalf of PUCT Staff.

PUCT Docket No. 6992: Texas-New Mexico Power Company power plant certification case.
Projected the availability of purchased power and confirmed its viability as an alternative
to the proposed TNP One power plant. Analyzed the utility’s filing on behalf of PUCT
Staff.

PUCT Docket No. 6184: Economic Viability for South Texas Unit 2. Analyzed the capabilities
of various resource planning models to assist in selecting an appropriate means of
determining the reasonableness of completing a nuclear power plant construction project.
Analyzed the utility’s filing on behalf of PUCT Staff.
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PUCT Docket No. 8191: Cherokee County Electric Cooperative rate case. Reviewed
adjustments to test-year sales for weather normalization, demand, and numbers of
customers data. Analyzed the utility’s filing on behalf of PUCT Staff.

PUCT Docket No. 6375: Central Power and Light Company rate case. Reviewed adjustments to
test-year sales for weather normalization, demand, and numbers of customers data.
Critiqued the utility's long-term load forecast. Analyzed the utility’s filing on behalf of
PUCT Staff.

PUCT Docket No. 6105: Central Power and Light Company Avoided Cost calculation.
Recommended rejection of the utility's long-term load forecast for the purpose of
calculating long-run avoided costs. Analyzed the utility’s filing on behalf of PUCT Staff.

PUCT Docket No. 6064: Houston Lighting and Power Company Avoided Cost calculation.
Reviewed the utility's demand projections. Analyzed the utility’s filing on behalf of
PUCT Staff.

PUCT Docket No. 5994: Inquiry into the rates paid by Houston Lighting and Power Company to
Qualifying Facilities. Projected future demand for electricity on the utility system and
the need for firm cogeneration capacity. Analyzed the utility’s filing on behalf of PUCT
Staff.

PUCT Docket No. 8015: Amendment to TU Electric's certificate for the Comanche Peak nuclear
plant. Reviewed the utility's future demand and capacity needs. Analyzed the utility's
filing on behalf of PUCT Staff.

PUCT Docket No. 6526: TU Electric Company power plant certificate case. Reviewed the
utility's demand projections. Analyzed the utility’s filing on behalf of PUCT Staff.

PUCT Docket No. 5568: Texas-New Mexico Power Company rate case. Reviewed adjustments
to test-year sales for weather normalization, demand, and number of customers data, and
miscellaneous operations and maintenance expenses. Analyzed the utility’s filing on
behalf of PUCT Staff,
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Attachment JZ-2

Direct Energy Business Unveils Service Alerting Customers to Likely 5CP
Days in PJM Region

June 5, 2013

Email This Story
Copyright 2010-13 EnergyChoiceMatters.com

Reporting by Karen Abbott « kabbott@energychoicematters.com

Direct Energy Business is now offering an email alert service in the PJM region as part of a new pilot
program for 2013,

This free service includes email notifications throughout the summer months that will alert customers if a
particular day shows medium or high probability of being one of PJM's coincident peak days.

Additionally, customers will have access to additional data that provides the details behind why the
probability is medium or high.

in the PJM region, data from the five coincident peak days, as selected by the Independent System
Operator (ISO), determines a business' peak load contribution (PLC), also known as a capacity tag for
invoicing purposes. If customers can be forewarned of when these five days might occur, they have the
opportunity, if they choose, to attempt to curtail or otherwise lower their demand during on-peak hours.

Factors such as weather, offline power plants, and monitoring PJM's grid demand reports and forecasts
allow Direct Energy Business to provide customers with an estimate of how likely it may be for PJM to hit
a coincident peak day on a particular day in the summer.

“Last year, our portfolio strategy team provided a similar alert system to PowerPortfolio customers in PJM
as part of our consuitative services, which received positive feedback. This sparked the creation of the
peak demand probability alert service," said Mike Senff, vice president of sales and marketing of Direct
Energy Business.




Attachment JZ-3

Jay Zarnikau & Dan Thal, The response of large industrial energy consumers to four coincident

peak (4CP) transmission charges in the Texas (ERCOT) market, 26 UTILITIES POLICY 1 (2013).
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The response of large industrial energy consumers to four coincident peak (4CP) transmission

charges in the Texas (ERCOT) market

Jay Zarnikau **° | Dan Thal ®
* Frontier Associates LLC, 1515 S. Capital of Texas Highway, Suite 110
Austin, TX 78746, USA
®The University of Texas at Austin,
LBIJ School of Public Affairs and Division of Statistics and Scientific Computing,
Austin, TX 78712, USA

Email: jayz(@utexas.edu; dthal@frontierassoc.com

Abstract
Large industrial energy consumers served at transmission voltage in the ERCOT market
reduce their consumption up to 4% during intervals in which consumers are charged for

transmission services. The response normally lasts two to three hours, since consumers do not

know exactly which interval will set one of the four summer coincident peaks (CPs), which are

the basis for transmission charges. Thus, the design of transmission prices in ERCOT has been
successful in eliciting demand response from that market s largest industrial energy consumers.
However, there is no noticeable response during some CPs, reflecting the difficulties in
predicting the actual timing of the peak. The response by industrials served at primary voltage
to the price signals is insignificant.

Keywords:  Electricity pricing; transmission charges; ERCOT

* Corresponding author. Tel.: +1-512-372-8778; Fax: +1 -512-372-8932; Email address:
Jjayz@utexas.edu (J. Zarnikau)
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1. Introduction

When the Electric Reliability Council of Texas (ERCOT) wholesale market was
redesigned to foster competition among generators and provide a foundation for retail
competition during the 1999-2001 timeframe, the Public Utility Commission of Texas (PUCT)
grappled with how to charge consumers for transmission services under the new unbundled
market structure. Under the resulting policy, large industrial energy consumers with interval data
recorders (IDRs) are charged for transmission services based on the individual consumer’s
contribution to four coincident peaks (4CPs), i.e., the 15-minute intervals of highest demand on
the ERCOT system in each of four summer months -- June, July, August, and September. The
total level of compensation provided to transmission owners is approved by the PUCT each year.
Transmission costs are then apportioned to each load, or user of the transmission system, based
on its share of total demand during these 4CPs. The costs are recovered through levelized
monthly charges paid the following year. Revenues from the transmission charges are collected
by the retail electric provider (REP) providing electricity to the consumer at the retail level and
these revenues are ultimately passed through to transmission owners.

A consumer that can reduce its demand for electricity by 1 MW during each of the four
CPs can save about $25,000 in transmission charges the following year, as illustrated in Table 1
for energy consumers in the three largest transmission and distribution utility (TDU) services
areas. This potential avoidance of transmission charges provides a strong incentive for industrial
energy consumers with some flexibility in their operations to engage in “4CP chasing.” 1n 2012,
14 REPs and eight municipal utilities or cooperatives, as well as a number of consulting firms,

operated 4CP forecasting services to notify industrial energy consumers of opportunities to
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reduce their transmission costs by strategically reducing their energy purchases during the

summer peaks. (Wattles and Farley, 2012)

Table 1.
Example Savings Calculations for a 1 MW Reduction in Demand during 4CP Periods

Annual Savings from a
Monthly Charge 1 MW demand
per Previous reduction during 4CP

Year's 4-CP kW  periods
CenterPoint Energy

Primary Voltage (with IDR) $2.1546 $25,855.20

Transmission Voltage $2.1187 $25,424.40
Oncor

Primary Voltage (with IDR) $2.5684 $30,820.25

Transmission Voltage $2.6368 $31,641.71
AEP-Texas Central

Primary Voltage (with IDR) $1.9250 $23,100.00

Transmission Voltage $1.7180 $20,616.00
Source of rates:

http://www.puc.texas.gov/industry/electric/rates/T rans/TDGenericRateSummary.pdf
Last accessed December 15,2012, The calculations assume the customer has a power factor of
one.

Despite the significant potential savings, not all industrial energy consumers respond to
transmission prices. Some industrial facilities have little flexibility in their operations. A
curtailment may impose economic costs upon some consumers in excess of the value of the
potential savings in transmission costs. Energy consumers with the ability to easily interrupt or

curtail their purchases from the grid and commit to providing an ancillary service to the ERCOT
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market (i.e., commit to curtail at the request of the system operator to provide an operating
reserve) cannot concurrently chase 4CPs. This could limit the response of an interruptible load
that had elected to provide an ancillary service in ERCOT’s day-ahead market or has an
obligation with a load-serving entity through a bilateral arrangement to “be available” to provide
a curtailment at ERCOT’s request.

Demand response to the 4CPs may also be hampered by difficulties in predicting the CPs.
Until a summer month is over, the interval with the highest level of system demand is not
known. It is particularly difficult to discern whether a hot day during the first week of a month
will indeed set a CP, since weather forecasts for the later days of the month will not yet be
widely available, and any available forecasts so early in a month will possess considerable
uncertainty. Further, a strong response to a likely CP may move the monthly peak demand to a
different 15-minute interval within the same day or to another day.

When the service areas of the investor-owned TDUs were opened to retail competition in
January 2002, consumers with a non-coincident peak demand or “billing demand” of over | MW
were required to have Interval Data Recorders (IDRs) installed. The interval-level
measurements obtained from IDRs facilitates the settlement of energy generation transactions
and provides a measurement of each large load’s contribution to the 4CPs. The IDR threshold
was lowered to 700 kW in 2006. (Raish and Linsey, 2004)

Until recently, the contribution of smaller consumers (e.g., residential and commercial
energy consumers) to the 4CPs was difficult to cost-effectively measure, so generic profiles were
used to approximate their level of demand in given time periods. As a result, there is no direct

benefit to an individual residential or small commercial consumer from reducing electricity use
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during a 4CP. Perhaps this situation will change, once advanced metering systems are fully
deployed.

On occasion, the staff of ERCOT has provided graphs showing a significant drop in
demand from large industrial energy consumers during a 4CP. In previous studies of the
response of industrial energy consumers to price signals in the ERCOT market, real-time energy
prices were combined with the 4CP transmission prices and consumer response to the combined
prices was analyzed. It was apparent that certain customers responded to wholesale market price
signals — either the 4CP charges, real-time energy prices, or both, (Zamikau and Hallett, 2008;
and Zarnikau, et. al. 2007) In this analysis, the focus is solely on the 4CP transmission charges.

In the U.8., demand response activities are increasing. (FERC, 2012) The price
elasticity of demand of industrial electricity consumers has been estimated in a number of
previous studies, including Caves and Christensen (1984), Boisvert et al (2007), Herriges (1993),
Schwarz et al (2002), Taylor et al (2005), and Choi et al (2011). In these studies, the response to
changes in wholesale generation prices or retail energy prices was the subject. The only previous
analysis of customer response to CP transmission prices with which we are aware is Liu et al
(undated). That study simulated the benefits to data centers of avoiding transmission charges,
rather than analyzing the actual consumption behavior of industrial facilities.

This paper contributes a more-detailed analysis of consumer response to 4CP in ERCOT
than has been conducted to date. In Texas, a better understanding of demand response is
critically important in light of ERCOT’s “energy-only” market design which relies extensively
on market forces to balance supply and demand. As low natural gas prices have impaired the
profitability of constructing new power plants in recent years, means of reducing peak demand

and preserving system reliability through demand response have become increasingly important,
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It is anticipated that this analysis will also prove instructive to those faced with the task of
designing tariffs for transmission service for other markets or utility systems. An important
consideration in the design of transmission prices is the impact such pricing will have on system
demand. While the design of policies to foster the efficient operation of wholesale electricity
markets tends to focus on electricity generation, transmission pricing can make an important
contribution toward reliability and efficiency by affecting consumption behavior during peak
periods, as is demonstrated in this analysis.

The following section uses a regression approach to explore the degree to which these
two groups of large energy consumers respond to the transmission prices. Section III estimates
the response of consumers served at transmission voltage to the 4CP-based transmission prices
using an historical baseline approach. The final section summarizes our findings and offers

some observations.

2. Do Large Consumers Respond to Transmission Prices?

As noted above, large consumers of electricity in ERCOT with their interval-level
consumption metered with IDRs can realize significant cost savings by reducing their purchases
during the 4CPs. But, to what degree do they indeed take advantage of this opportunity and
respond to this price signal?

To explore this question, 15-minute interval aggregated load data for the two groups of
energy consumers thought most likely to respond to 4CP events were obtained from the staff of
ERCOT. These groups were 1) consumers with a non-coincident peak demand (billing demand)
that exceeded 1 MW at least 10 times since January 2002 and were served at transmission

voltage and 2) consumers served at primary voltage with a peak demand meeting these same

51




10

B

12

13

14

15

16

17

18

19

20

21

22

23

criteria. The former group includes many very large refineries and chemical production facilities
along the Gulf Coast. Data for the period from January 2007 through mid-2012 was used in this
analysis.

Regression models were used to screen whether demand by the two groups of consumers
during summer afternoons were affected by the transmission price signals. The observations
used in the estimation were confined to the nine 15-minute intervals from 3:00 pm through 5:15
pm (intervals 61 through 69) during weekday summer months. In recent years, the monthly CPs
during the summer have always fallen within this period.

Because the timing of the CPs cannot be perfectly predicted (and a response by
consumers to an anticipated CP period could shift CP to a different interval), we are interested in
detecting both 1) any reduction in demand during an actual CP and 2) changes in consumption
during other intervals when a CP might have been considered probable. To determine the
intervals when consumers might have thought a CP was likely, a logistic regression model was
used to estimate the historical relationship between a CP and a set of explanatory variables.
Variables representing the month of the year and interval within the day were included to capture
seasonal and diurnal factors affecting electricity use. The variable Interval6] 62 63 represents
the period from 3 p.m. to 3:45 p.m., while Interval 64_65_66 covers the period from 3:45 p.m. to
4:30 p.m. While a CP may occur later in an afternoon than 4:30 p.m., a third variable was not
included in the model, to avoid multicollinearity. Binary monthly variables were used to
represent the months of June, July, and August. A September variable was not included, to avoid
multicollinearity. The real-time market price of electricity was included as an explanatory
variable, to recognize that the response by consumers to a high price could reduce the odds of

setting a CP, ceferis paribus. Or, perhaps a high price would signal the possibility of aCP to a
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consumer monitoring market prices. The real time energy price is the market-clearing price of
balancing energy during the period in which ERCOT had a zonal market structure, and the zonal
average of locational marginal prices for the period since ERCOT adopted a nodal market
structure. Energy prices (expressed in dollars per MWh) were obtained from ERCOT’s website.
Total system demand during the same interval of the previous day was included to recognize that
patterns in demand across consecutive days may affect the likelihood of a CP, or the perception
that one might occur. Finally, since summer peak loads are largely determined by air
conditioning usage in Texas, a variable was constructed to represent the difference between the
actual temperature in a central location within the ERCOT market (Austin) for a given interval
and the highest temperature reading during the given month. Since interval-level temperature
data were not available, it was assumed that all intervals within each hour had the same
temperature. Of course, at any given time prior to the end of the month, a consumer will not
have complete information about hourly temperatures for the entire month. Thus, our use of this
variable implicitly assumes that a consumer has access to — and responds -- to reasonably
accurate weather forecasts. As noted earlier, the uncertainty surrounding weather forecasts
makes it more difficult to predict CPs that occur early in a month. A variable representing “heat
storms,” representing the cooling degree days over four consecutive days with declining weights
assigned to previous days, was also tested. However, it yielded inferior results to a simpler
measure of relative temperature and consequently was not used.

Estimation results are presented in Table 2. As one would expect, the greater the gap
between the temperature of an interval and the highest temperature reading for the month, the

lower the odds of setting a CP. An increase in energy prices and an increase in system load

during the previous days tend to raise the odds of reaching a CP, holding other variables
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constant. The dummy variables representing the month of the year and time of day tended to not
have significant impacts. The high percent concordant suggests the predictive power of the

model is quite satisfactory.

Table 2
Estimation Results from Logistic Regression Model used to Determine Probability of a CP
Odds Ratio
Estimate (p-
value in
parentheses)
Variable or Statistic

Temperature Relative to Monthly Highest -0.741
Temperature (<.0001)
1.001
Energy Price in Real-Time Market (.0248)
0.426
June Dummy (.1919)
0.439
July Dummy (.2081)
0.45
August Dummy (.2707)
0.077
Interval6l_62_63 Dummy (.0161)
0.79
Interval64_65_66 Dummy (.6032)
System Demand Previous on Same Interval 1.001
of Previous Day (.013)
Percent Concordant 94
Percent Discordant 5.2

From the logistic regression model, the estimated probability of a CP during every
interval of the estimation period (summer weekday late afternoons from 2007 to mid-2012) was

obtained. Some scaling was performed to ensure that the probability of setting a CP over all
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intervals in a given month was equal to one. Two new variables were created to represent
intervals when the estimated probability was greater than 1.4%, yet a CP was not actually set.
NearCP Low Probability was set to one when the probability of a CP in a given interval was
between 1.4% and 6.5%, and NearCP High Probability was coded as one for periods with a
probability of reaching summer month CP was over 6.5%. While the variable CP represents
may represent perfect foresight of the CP interval, the NearCP variables might reflect imperfect
foresight. The NearCP variables may also encompass periods that would have established a
peak, had consumers not responded to transmission prices. The 1.4% cutoff point was adopted
since it resulted in numbers of 15-minute intervals with a high likelihood of a CP (but no actual
CP) ranging from 6 per month (1.5 hours) to 29 per month (7.25). It was thought unlikely that a
consumer hoping to avoid transmission charges would respond by curtailing its energy use in a
greater number of periods than this. The cut-off point distinguishing a NearCP High Probability
from a NearCP High Probability was set so as to maximize the R? of the linear regression model
used to explain variations in electricity purchases by energy consumers served at transmission
voltage. Model runs using the raw probability values for hitting a CP as a variable (rather than a
pair of dummy variables) provided inferior statistical results.Having now constructed variables to
represent intervals when the response of a consumer chasing CP’s might have been expected to
respond, a set of simple linear models was used to detect whether the presence of an actual CP or
a NearCP (either associated with a high probability or low probability of occurrence) had any
detectable effect on the electricity consumption of either group of large energy consumers. The
dependent variables represented the energy consumption of the two groups, expressed in kWh

per 15-minute interval. The explanatory variables were the real-time energy price (dollars per

MWh), the presence of a CP (coded with a 1 if the interval was a CP and 0 otherwise), the
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NearCP High Probability (coded with a 1 if the interval had a high probability of setting CP and
0 otherwise), the similarly-coded NearCP Low Probability, and variables representing the
month of the year and interval within the day to capture seasonal and diurnal factors affecting
electricity use. Again, the variable Interval61_62 63 represents the period from 3 p.m. to 3:45
p-m., while Interval 64_65_66 covers the period from 3:45 p.m. to 4:30 p.m. The real time
energy price (the same variable as was used in the logit model) was used to distinguish the
response by consumers to a high market price of electricity generation from a 4CP-based
transmission price. The temperature at a central location within the ERCOT market (i.e., Austin)
was also used a as control variable.

Regression results are provided in Table 3. In the regression model which seeks to
explain interval-level demand of energy consumers served at primary voltage, the high p-value
on the coefficient estimated for the variable representing the CP interval suggests no significant
response by primary voltage customers to CPs, after controlling for the effects of real-time
market prices, temperature, and time-of-day and month-of-year effects. Similarly, the effect of a
NearCP (either one associated with a high probability or low probability of occurrence) upon the
energy purchased by consumers served at primary voltage does not significantly differ from zero.

In contrast, a CP reduces the consumption of consumers served at transmission voltage
by 36,865 kWh on average and after controlling for the effects of the other variables considered.
A NearCP reduces the energy consumption of consumers served at transmission voltage by a
lesser, but still significant, amount — perhaps reflecting the success of these consumers in
identifying a true CP. Indeed, the response to a NearCP with a high probability is much stronger
than the response to a NearCP which is less probably. Similar results were obtained when the

variable representing the 15-minute interval of the CP was replaced with a variable representing
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1 | the day in which the CP occurred. It is also interesting to note that the consumers taking service
2 | at transmission voltage are quite responsive to real-time energy prices, whereas the consumers

3 | served at primary voltage do not appear to react to changes in wholesale electricity prices. While
4 | the electricity demand of consumers served at primary voltage is quite temperature-sensitive,

5 | temperature changes have no significant impact on the electricity demand of the generally-larger

industrial energy consumers served at transmission voltage.




Table 3
Estimated Impacts of CP Events and Other Factors on Load (in kWh) of Customers
Served at Transmission and Primary Voltages
(p-values are provided in parentheses.)

S ON L B W N e

Transmission Primary
Voltage Voltage
Consumers = Consumers

(kWh/nterval) (kWh/Interval):
‘Variable or Statistic
2

R 0.102 0.257
825,633 447352,
Intercept (<.0001) (<.0001)!
-36,865 3,405

‘CP Interval (.0003) (.5310)
-11,723 3,072

NearCP_High Probability Interval (.0774) (.3863)
-7,918 401

‘NearCP_Low Probability Interval (.0119) (.7929)
-9.7442 1.532

{Energy Price in Real-Time Market (<.0001) (.1943)
f : 34,643 16,639
June Dummy (<.0001) (<.0001)
{ : 35,404 12,569.
July Dummy ? (<.0001) (<.0001)
37,550 21,899

August Dummy ’ (<.0001) (<.0001)
-15.782 1,131

. Austin Temperature (degrees F) {.8811) (<.0001)
' 6,643 14,114

Interval61_62_63 Dummy (.0002) (<.0001)
1,301 7710

8 Interval64 _65_66 Dummy ' (.4631) (<.0001)

9 |3 Estimating the Impacts with an Historical Baseline Approach
10 Graphical analysis illustrates that the response to a CP is quite pronounced on certain

11 | days. Figures 1 and 2 compare actual interval-level energy consumption by transmission voltage
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consumers against a baseline usage pattern. The baseline was constructed by averaging the load
levels exhibited by this group of consumers over the five previous weekdays. Weekend days
were not included in the baseline calculations, since no CPs were set on weekends during the
timeframe studied here. Near-CP days were also excluded from the baselines, as these days tend
to have CP responses, so including them would blur the picture. The historical baseline was then
scaled, so that the total energy up to 15:00 (3 p.m.) for the baseline matched the total energy
consumed up to 15:00 on the CP day. On the two days represented in the first two figures, the
response to the anticipated CP appears obvious. While the CPs on these two days actually
occurred during intervals 67 and 68 -- ending at 16:45 (4:45 p.m.) and 17:00 (5 p-m.),
respectively -- the response started earlier and diminished later than the actual CP interval, since
the consumers did not know which interval would set the CP., Thus the period of response is

typically 2 or 3 hours.
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Fig. 1. Energy Consumption (in kWh) by Transmission Voltage Customers on June 16, 2008,

Contrasted against Baseline Energy
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Fig. 2. Energy Consumption (in kWh) by Transmission Voltage Customers on June 26, 2011,
Contrasted against Baseline Energy
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On some days, it appears as though this group of consumers failed to anticipate the CP, as
10 | demonstrated in Fig. 3. The CP was reached in the interval ending 16:45 on the September 2008
11 | CP. A lack of response was sometimes exhibited when the CP occurred early in the month, at

12 | which time weather conditions and the resulting load levels for the entire month would be

13 | difficult to anticipate.
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Fig. 3. Energy Consumption (in kWh) by Transmission Voltage Customers on September 2,
2008, Contrasted against Baseline Energy

Finally, there are some days when both the load for the day containing the CP interval
and the baseline load show a significant drop during the late afternoon, as can be seen from F ig.
4. Presumably, this reflects a situation where consecutive days appear to be equally likely to set
the CP, and consumers engage in a pattern of reducing their energy consumption during the late

afternoon in each of the days.
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Fig. 4. Energy Consumption (in kWh) by Transmission Voltage Customers on June 21, 2010,
Contrasted against Baseline Energy

The estimated demand reduction during each of the CP events from 2007 through mid-
2012 is provided on Table 4. A baseline constructed from the five previous weekdays (excluding
near-CP days) was again used to the estimate the load pattern which would have prevailed had a
CP not been expected. If the previous month’s CP was among the five previous weekdays — as
was the case for the August 2008 CP, then the previous month’s CP was removed from the

baseline calculation and replaced with an earlier day.
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Year
2007
2007
2007
2007
2008

2008:
2008
2008

2009
2009
2009
2009
2010
2010
2010
2010
2011
2011
2011
2011
2012
2012

Month  Day

OO O DO O WD O\ 00wl OO 00~ O

19
12

13

7
16
31

21
16
23

14

15
27

26

31

Interval

1645
16:30
1530
16:00
16:45
1645
17:00
16:45
16:15
17:00
16:00
16:00
16:45
16:30
16:00
16:45
17:00
16:30
17:00
16:30
16:30
17:00

Table 4.
Estimated Demand Reduction During CP Intervals

kWh
: Drop Demand

Actual Baseline within = Reduction
XWh  kWh Interval inMW

921415 909321 -12,094 48
867977 895888 27910 112
885253 906,844 21,591 86
848,865 902231 53366 213
810464 895107 84,643 339
817,820 848674 30,854 123
809458 877318  67.860 271
894,133 871420 -22.713 91
755,751 821269 65518 262
782,326 816379 34,053 136
770848 839342 68493 274
808405 846666 38262 153
794491 799680 5189 21
813,729 871681 57952 232
779120 802,858 23,738 95
785135 850913 65778 263
806,468 893428 86959 348
824,147 902259 78112 312
819712 910745 91,033 364
796848 863959 67,111 268
829475 886217 56,743 227
723,581 776613 53,032 212

Percentage
Drop in Load
Served at
Transmission
Voltage

-0.53%.
1.25%

0.95%
237%
3.78%

1.45%

3.05%
-1.04%
3.19%

1.67%

3.26%

1.81%

0.26%

2.66%

1.18%

3.09%

3.89%

3.46%

4.00%

3.11%

2.56%

2.73%

Response to transmission prices appear to be generally increasing over time. In recent

years, consumers served at transmission voltage reduced their electricity purchases up to 4%

during a summer CP, if a baseline calculation using previous days is used to quantify the impact.

The average energy reduction over all 22 CP events reported in Table 3 is 47,427 kWh.

This is higher than the 36,861 kWh energy reduction implied by the coefficient estimate
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presented in Table 3, which controls for the effects of market prices. Relatively high prices may
be expected during a summer peak and some large industrial energy consumers in the ERCOT
market purchase energy with pricing based upon real-time energy prices, as confirmed by the
regression results presented in Table 3. Thus some of the demand reduction estimated against an
historical baseline may actually be attributable to consumer response to a high energy price. The
regression approach strives to separate the influences of these two motivations for demand

response, whereas the historical baseline approach does not.

4. Conclusions

Industrial energy consumers served at transmission voltage reduce their energy purchased
by up to 4% in response to a CP — the basis for recovering transmission costs from consumers in
the ERCOT market. Given that ERCOT’s total annual system peak demand is slightly over
66,500 MW, a reduction of 364 MW (the largest demand reduction estimated during a CP using
an historical baseline) impacts ERCOT’s summer peak by less than six-tenths of one percent.
During peak, consumers served at transmission voltage contribute about 5.4% of ERCOT’s total
demand.

Responsiveness to transmission prices has generally increased over time. The magnitude
of the response appears to be related to the certainty or predictability of the timing of the CP.

As ERCOT strives to maintain reliability under its energy-only market structure, this
approach to transmission pricing is one market feature with considerable value as a source of
demand response. An expansion of direct 4CP pricing of transmission services to smaller loads
(e.g., residential and commercial customers) should be considered, now that advanced meters

have been widely deployed in the ERCOT power region. Technology which will facilitate the

65




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25
26

response of consumers to likely peaks should be encouraged, including better communications,
control, and metering infrastructure.

The estimates presented here — ranging from negative values, suggesting an absence of
any response, up to 364 MW -- are lower than the demand reduction of 500 MW that ERCOT
commonly assumes as a response to both 4CP pricing and high real-time prices during the peak
summer hour of the year. Yet, this analysis is confined to large industrial energy consumers that
purchase power at transmission voltage. Additional demand reduction during peak periods
comes from demand response programs implemented by municipal utilities or rural electric
cooperatives within the ERCOT power region and programs within the competitive retail market
operated by REPs involving smaller loads. Consequently, the demand reduction estimates
presented here appear to be compatible with ERCOT’s planning assumption.

Issues surrounding the appropriate method to use for the allocation and recovery of
transmission costs frequently arise in rate cases and in market design. There are great
differences in how each of the world’s restructured markets have approached the problem of
recovering the cost of transmission services from load-serving entities and industrial energy
consumers. (PJM, 2010) If a prominent objective of rate design or market design is to encourage
demand response during peak periods, ERCOT’s experience demonstrates that a 4CP approach

may prove valuable.
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Executive Summary

This report provides estimates of the amount of demand response that is occurring outside of ERCOT’s
formal markets for energy and ancillary services and outside of ERCOT’s Emergency Response Service
(ERS) program. This analysis is based on data collected through a survey of load-serving entities (LSEs)
-- including Retail Electric Providers (REPs), municipal electric systems, and rural electric cooperatives
serving the ERCOT power region.

Demand Response to 4CP Events

During one of the four summer coincident peak (4CP) intervals used to recover transmission costs from
consumers with interval data recorders (IDRs) and LSEs, we estimate about 500 MW of demand
reduction. About half of this response is from energy consumers served at transmission voltage in areas
opened to retail competition. A similar amount of demand reduction may be traced to programs operated
by non-opt-in entities (NOIEs). The demand reduction achieved through the NOIE programs varies
considerably during different events and we have been unable to independently verify the impacts reports
by the NOIEs. So we are using a “round number” to report the impacts of the NOIE programs here.

Table ES.1: Estimated Average Demand Response During a 4CP in 2013

Total MW
Demand Response from y Con 250
Programs Implemented by NOIEs (2) 200

Real Time Pricing (RTP) and Block and Index (BI) Programs (incidental Small

500

Notés:
€1) An historical baseline calculation yields an average estimate of 251 MW for the four CPs in
| 2013 Regressmanaiysxs suggests gxffeﬂticﬁdnpfzol‘MW on averagd over thepast Syears.
(2) Basedona Teview bf sav;'-flgs estimates reporfed by NOIEs. We héve been unsuccessful in
independently confirming these estimates.

(3) This is a conservative estimate based on judgment, to acoount for TEsponse by industrials with |

IDRs served at a voltage other than transmission and industrials within NOIE service areas,

There is some “Other Response” that is similarly difficult to independently verify with the data available
to us. Yet, we know anecdotally that it exists. This might include response by large industrial energy
consumers served by NOIEs and the response of energy consumers with IDRs served at a voltage other
than transmission. With only aggregate NOIE-level data or aggregate consumption for consumers served
at primary voltage to us, we were unable to detect this response. Our conservative estimate of 50 MW is
based on judgment.
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One REP-sponsored Other Load Control program was deployed during one of the CPs in 2013, but the
impact of this 15-minute deployment which overlapped part of the interval setting the CP was difficult to
detect.

About three-quarters of the demand reduction during 4CPs is coming from larger commercial, industrial,
and institutional consumers. The source of the other one-quarter is from the residential sector, as noted in
Figure ES.1. This estimate was informed by a review of the composition of participants in the NOIE
programs.

Rough Estimate

of Other
Response not
otherwise
Residential accounted for
Consumers in 10%
NOIE Are.

Commercial
and Industrial
Consumers in

NOIE Areas

14%

Figure ES.1: Composition of Demand Response during a 4CP by Source

We note that our estimate of about 500 MW is lower than the estimates of demand response during 4CPs
that ERCOT had earlier estimated." Consequently, we conducted discussions with the ERCOT staff to
identify the differences, and the ERCOT staff conducted some supplemental analysis.

Demand Response to Spikes in Wholesale Prices

The demand reduction in response to price spikes in 2013 was around 432.5 MW, as shown in Table
ES.2. Most of this came from larger commercial and industrial energy consumers served through real-
time pricing programs and block and index programs. The load control programs of the NOIEs can have
a large impact, as well.

! Calvin Opheim, Load Forecasting Process Review, presentation to the Generation Adequacy Task Force, October
7,2013, slide 14.
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Table ES.2: Estimated Demand Response During a Spike in Wholesale Energy Prices in 2013 (1)
(Load Zone Settlement Point Price above $3,000/MWh)

i

RTP and BI Programs 4

CustomerswithIDRMeters [ 180
Customers with AMS Meters B o 2
Rough Estimate of Other Response not otherwise accounted for 2) | 50
Load Control Programs Implemented by NOIEs 200
PeakLoad RebatePrograms(3) | T 0.5 |
TOTAL o ’ - 432.5
Notes:

(1) There were very few price spikes in ERCOT in 2013. Consequently, m
not activated and the estimates here do not reflect potential demand regucti
| Regressionamalysis. el RN 0
(2) This is a conservative estimate based on judgment, to account for response by industrials
with IDRs served at a voltage other than transmission and industrials within NOIE service areas.
(3) A discussion of the data and calculations used to derive our estima of the demand reduction |
from Peak Load Rebate Programs has been removed from this “public” report, in ordér to'protect {
confidential information fromdisclosure, . o o1 cotio e

We detected a strong increase in demand reduction as wholesale market prices increase, as noted in
Figure ES.2.

200
180
160
140
120
100
80
60
40
20

MW Reduction

/M
I

Savings When Savings When Savings When
Spike=$300/MWh Spike=$1000/MWh Spike=$3000/MWh
|mERCOT 90.2 MW 92.0 MW 180.4 MW

Figure ES.2: Demand Response by Consumers with IDRs Increase as the Wholesale Market Price Increases
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Chapter 1: Introduction

A better understanding of demand response (DR) is important to maintaining reliability in the Electric
Reliability Council of Texas (ERCOT) power market in light of ERCOT’s “energy-only” market design
which relies extensively on market forces to balance supply and demand. While the amount of curtailable
or interruptible load participating in ERCOT’s formal markets and the Emergency Response Service
program is well-known to ERCOT’s system operators and planners, the amount of demand response that
is occurring outside of formal markets in response to a spike in wholesale prices or a program
implemented by a load-serving entity (LSEs) is not well-understood. Deployments of such “out-of-
market DR” ? are generally not reported to ERCOT in advance or in real-time.

Using its authority under Public Utility Commission of Texas (PUCT) Substantive Rule §25.505(e)(5),
ERCOT has periodically surveyed LSEs to determine the magnitude of out-of-market DR activities. This

report summarizes the results obtained through the survey conducted by ERCOT during the summer of
2013.

The types of DR products for which data were collected include:

o Time of Use (TOU) pricing

o Critical Peak pricing/rebates

o Real-Time pricing

o Direct Load Control

o Programs designed to facilitate response to Four Coincident Peak (4CP) transmission charges

As a component of ERCOT’s survey, Retail Electric Providers (REPs) serving energy consumers in the
areas of ERCOT opened to retail competition were asked to provide the ESI IDs or account numbers of
consumers participating in a REP-sponsored out-of-market DR program during the summer of 2013. This
report provides an independent quantification of the customer-specific response to various REP-initiated
deployments.

While REPs were asked to identify the consumers participating in time-of-use pricing (TOU) programs
such as “Free Weekends” and “Free Nights” programs, it was decided that the analysis described in this
report would focus on “event-driven” DR. Nonetheless, we have included data summarizing the
popularity of TOU programs during the summer of 2013 in this report, albeit without any quantification
of the change in load patterns resulting from such programs.

Information was also collected pertaining to DR programs offered by non-opt-in entities (NOIEs, which
tend to be municipal utility systems and rural electric cooperative utilities which have not opted-in to
retail competition). However, since the Smart Meter Texas (SMT) repository of interval-level usage
information does not include data for consumers in the NOIE areas, no independent analysis was
conducted to quantify the impacts from the NOIE programs.

? The California Public Utilities Commission and the Midcontinent Independent System Operator (MISO) have
adopted the term “Load Modifying Resource Demand Response™ to describe demand response programs which are
not directly dispatched by an ISO.
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Table 1.1 summarizes the numbers of REPs reporting programs and the number of programs provided by
these REPs under various categories.

Table 1.1: Programs by REPs - Summary Table’

REP1 REP2 REP5 REP6 REP7 REPS

OLQ T ___ L Tmeae e ‘ someda R g T
RTP - - 4 - - -
R YR E T TR
BI - - 1 4 - -
ey T e e i e g
OTHER - - ]_— 4 -- - -
Where:

o OLC = Other Load Control

o RTP = Real-Time Pricing

o PR = Peak Rebate

o BI=Block & Index pricing

o 4CP = REP-initiated 4CP notification

o OTH = Other

The survey responses from REPs in the competitive retail market indicated the numbers of customers
enrolled in various types of programs. Aggregate numbers of customers (excluding customers enrolled in
multiple programs) are provided in Table 1.2, while Table 1.3 identifies the types of energy consumers
participating in each category of DR program.

Table 1.2: ESI IDs Participating in Only One Program (in Areas Opened to Retail Competition)

. 4CP BI OLC OTH PR RTP TOU | Total
ESID | 10| 22947) 10071 733} | 1877| 4105| 117,570] 157,313
Cownt¢ = - | - ey e e
REP Count 3| 14 2 3'] 2 12 4| 21

? Tables 1.1 through 1.3 were provided by ERCOT.
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Table 1.3: Participation in Categories of Programs by Type of Energy Consumer*
ESIIDs Participating in Only One Program

prof_type program_type
total acp Bl oLc OTH PR RTP TOU

BUSHILF 3,215 2,688 110 417

BUSHIPV 1 1
BUSIDRRQ 1,806 10 1,262 36 32 466

BUSLOLF 1,983 1,075 1 108 17 768 14

BUSLOPV 15 2 13
BUSMEDLF 11,101 9,062 2 383 3 1,555 96
BUSMEDPV 6 1 5
BUSNODEM 8,320 7,456 2 76 5 604 177
BUSNODPV 3 1 2
BUSOGFLT 1,494 1,404 90

NMLIGHT 1 1

RESHIPV 148 4 2 142

RESHIWD 5 2 3
RESHIWR 58,455 4,224 9 768 50 53,404

RESLOPV 224 6 1 217
RESLOWD 1 1

RESLOWR 70,535 5,829 11 1,049 149 63,497

total 157,313 10 22,947 10,071 733 1,877 4,105 117,570
Summary

A summary of the approach to quantifying impacts and the data sources used in the analysis of each type
of demand response program is presented in Table 1.4.

The chapters that follow provide a detailed description of the analysis and findings for 4CP response and
real-time pricing (combined with block and index pricing). Our analysis of the impacts from Other Load
Control and Peak Rebate programs has been removed from this public version, in order to protect
confidential information from disclosure.

* Please note “prof_type” stands for Profile Type.
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Table 1.4: Summa
Data Source

of Pro

rams,

Data Sources, and Methods of Analysis

Method of Analysis

OLC - 15-minute interval consumption *  Baseline analysis focused on events as reported by
Other data (anonymized) from REPs. Impacts were calculated on a customer-
Load 05/01/ 2013 to 10/15/2013 for each specific basis, for each program. An historical
Control ESIID in this type of program. baseline was constructed, same as the ERCOT ERS
Event information, as reported by “Middle 8-of-10” methodology, and actual usage
two REPs operating larger was compared against baseline usage to estimate
programs (including start and stop demand response. (1)
times).
Start date for participation in the
program, as reported by REP, for
over 10,000 ESI IDs.
4CP Aggregated IDR data for ® A probabilistic analysis (logistic regression) was
consumers served at transmission conducted to identify the days most likely to have
voltage for each regulated elicited a 4CP response, based on weather, time of
transmission and distribution day, and other factors.
utility (TDU) service area from *  Baseline analysis focused on actual and potential
2001 to early 20¥4'_ 4CP days (summer weekday afternoons). Baselines
Evaluation was limited to use of excluded weekend days, holidays, prior CPs, and
aggregated (non-individual) data. near-CPs.
¢ Additionally, a régression model quantified the
response of the aggregate usage of the transmission
voltage customers in each TDU service area to 4CPs
and “near 4CPs,” while controlling for other factors.
RTP Anonymized data for 4,100 RTP *  Regression baseline focused on pricing events,
(Real customers and 23,000 BI defined as LZ SPPs at three distinct price levels:
Time customers (10/15/2011- o $300/MWh
Pricing) 10/15/2013), along with location- o $1,0000MWh
and BI related information for each o $3,000/MWh
(Block account. *  Additional models were estimated looking at single
I&d ) Wholesale price data. price spike levels (e.g., just $3,000MWh).
ndex
Start date for program, as reported ®  An historical baseline was constructed, same as the
by REP, for each ESI ID enrolled ERCOT ERS “Middle 8-of-10” methodology, and
in this type of program. actual usage was compared against baseline usage to
Weather data. estimate demand response.
PR 15-minute interval consumption *  An historical baseline was constructed, same as the
(Peak data (anonymized) for each ESI ERCOT ERS “Middle 8-0f-10” methodology, and
Rebate) ID in this type of program. actual usage was compared against baseline usage to
estimate demand response. (2)
TOU No analysis will be performed for TOU, at least Jor now. TOU price offerings are designed to
promote a behavioral shift in customers and are not considered event-driven DR.
OTH No analysis is envisioned for OTH. ERCOT will bilaterally contact the REPs reporting “Other”
products to better define the product types in future data collection exercises.
Notes:
(1) A discussion of the data used to derive our estimate of the demand reduction from Other Load Control Programs has been
removed from this “public” report, in order to protect confidential information from disclosure.
(2) A discussion of the data and calculations used to derive our estimate of the demand reduction from Peak Load Rebate
Programs has been removed from this “public” report, in order to protect confidential information from disclosure.
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Chapter 2: The Response of Large Industrial Energy Consumers
to Four Coincident Peak (4CP) Transmission Charges

The Motivation to Avoid 4CP Intervals

In the areas of ERCOT opened to retail competition, large energy consumers with interval data recorders
(IDRs) are charged for transmission services based on the individual consumer’s contribution to four
coincident peaks (4CPs), i.e., the 15-minute intervals of highest demand on the ERCOT system in each of
four summer months -- June, July, August, and September. This chapter presents estimates of the degree
to which large industrial energy consumers seek to reduce their demand, and thus their transmission costs,
during periods in which 4CPs are set or there is a high likelihood that a CP will be set.

All energy consumers with a billing demand over 700 kW in a competitive area have an incentive to
respond to the 4CP transmission prices. There is no apparent advantage to conducting this analysis on an
individual-load basis, so aggregated or class-level data for energy consumers served at transmission
voltage within each TDU service area were used. The data used were 15-minute interval aggregated load
data for consumers with a non-coincident peak demand (billing demand) that exceeded 1 MW at least 10
times since January 2002 and were served at transmission voltage. Data for the summers of 2008 through
2013 were used in this analysis.

A consumer that can reduce its demand for electricity by 1 MW during each of the four CPs can save
roughly $40,000 to over $55,000 in transmission charges the following year, as illustrated in Table 2.1 for
energy consumers in the three largest transmission and distribution utility (TDU) services areas. This
potential avoidance of transmission charges provides a strong incentive for industrial energy consumers
with some flexibility in their operations to engage in “4CP chasing.” These charges have been increasing
in recent years and will continue to increase over the next couple years, as the costs associated with the
Competitive Renewable Energy Zone (CREZ) projects are recovered.
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Table 2.1: Example Savings Calculations for a 1 MW Reduction in Demand during 4CP Periods

Annual Savings
Monthly Charge from a 1 MW
per Previous Year's | demand reduction
4-CP kW during 4CP
periods
CenterPoint Energy (Docket Nos.. 42053 38339,and 41072; | e
and base rates from tariff) - o . o B
Primary Voltage (with IDR; excludlng Dlstrlbutlon $3.4356 $41,226.97
Charge) . ’
Transmission Voltage (including Disﬁibuﬁeaéﬁggg) g | . $4.0154 § .. $48,184.27
Oncor (Docket No. 42059y L | S T -
Primary Voltage (with IDR) $3.3259 $39,910.32
n_'i‘fraﬁsnﬁssionVoltage'_ . 3360554 . $43,266.19
AEP-Texas Central (Docket No. 42054 and b&se rates
from tariff) : - s Paaa e
Primary Voltage (wnh IDR) $4.6183 $55,420.02
Transmission Voltage 7 L 8372651 - $44,718.00

Tariffs and TCRFs last accessed Apnl 20, 2014& Theealculau@ns assume the customer has a power factor
ofope. c . s Tl

The survey of LSEs conducted during the summer of 2013 identified very few customers who were
involved in REP-initiated programs to provide 4CP warnings. However, many organizations other than
REPs provide such services. Therefore the 2013 survey does not reflect the full numbers of industrial and
institutional energy consumers involved in 4CP chasing.

Although industrial and institutional energy consumers served at primary voltage have about as much
incentive to reduce their transmission costs by reducing demand during CPs as consumers served at
transmlssmn voltage, previous analysis could find no significant response among primary voltage
consumers.’ Consequently, the demand response of the smaller energy consumers served at primary
voltage was not considered here.

Despite the significant potential savings, not all industrial and institutional energy consumers respond to
transmission prices. For some facilities, a curtailment may impose economic costs upon some consumers
in excess of the value of the potential savings in transmission costs. Energy consumers with the ability to
easily interrupt or curtail their purchases from the grid and commit to providing an ancillary service to the
ERCOT market (i.e., commit to curtail at the request of the system operator to provide an operating

Zamlkau, Jay, Dan Thal (2013). “The response of large industrial energy consumers to four coincident peak (4CP)
transmission charges in the Texas (ERCOT) market,” Utilities Policy, Vol. 26, Sept. 2013, pp. 1-6.
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reserve) cannot concurrently chase 4CPs. This could limit the response of an interruptible load that had
elected to provide an ancillary service in ERCOT’s day-ahead market or has an obligation with a load-
serving entity through a bilateral arrangement to “be available” to provide a curtailment at ERCOT’s
request.

The following section identifies “near-CP” intervals and days. Near-CP days are excluded from baseline
calculations and near-CP intervals are used as a variable in the regression analysis presented here.
Chapter 3 provides estimates of the response of consumers served at transmission voltage to the 4CP-
based transmission prices using an historical baseline approach. Chapter 2 uses a regression approach to
explore the degree to which these two groups of large energy consumers respond to the transmission
prices. The final section summarizes our findings and offers further observations.

Identification of Near-CP Intervals and Days

The timing of the CPs cannot be perfectly predicted. Until a summer month is over, the interval with the
highest level of system demand is not known. It is particularly difficult to determine whether a hot day
during the first week of a month will indeed set a CP, since weather forecasts for the later days of the
month will not yet be widely available, and forecasts made early in a month will be uncertain. Further, a
strong response to a likely CP may move the monthly peak demand to a different 15-minute interval
within the same day or to another day.

Consequently, days when consumers are likely to have responded to a likely CP should be excluded from
our calculation of savings from CP-chasing relative to an historical baseline, and in our regression
analysis we are interested in detecting both 1) any reduction in demand during an actual CP and 2) during
other intervals when a CP might have been considered probable. Thus, an identification of near-CPs is
needed to implement both of the methods used to quantify the demand reduction during CPs.

To determine the intervals when consumers might have thought a CP was likely, a logistic regression
model was used to estimate the historical relationship between a CP and a set of explanatory variables.
Variables representing the month of the year and interval within the day were included to capture seasonal
and diurnal factors affecting electricity use. The observations used in the estimation were confined to the
nine 15-minute intervals from 3:00 pm through 5:15 pm (intervals 61 through 69) during weekday
summer months in the years 2008 through 2013. In recent years, the monthly CPs during the summer
have always fallen within this period. The variable Interval6] 62 63 is coded 1 for the period from 3
p.m. to 3:45 p.m. and O otherwise. Similarly, Interval 64_65_66 was coded 1 for the period from 3:45
p.m. to 4:30 p.m. and 0 otherwise. Binary monthly variables were used to represent the months of June,
July, and August. The real-time market price of electricity was included as an explanatory variable, to
recognize that the response by consumers to a high price could change the odds of setting a CP, ceteris
paribus. Alternatively, it might signal the possibility of a CP to a consumer monitoring market prices.
The real time energy price is the market-clearing price of balancing energy during the period in which
ERCOT had a zonal market structure, and the zonal average of locational marginal prices for the period
since ERCOT adopted a nodal market structure. Energy prices (expressed in dollars per MWh) were
obtained from ERCOT’s website. Total system demand during the same interval of the previous day was
included to recognize that patterns in demand across consecutive days may affect the likelihood of a CP,
or the perception that one might occur. Finally, since summer peak loads are largely determined by air
conditioning usage in Texas, a variable was constructed to represent the difference between the actual
temperature in a central location within the ERCOT market (Austin) for a given interval and the highest
temperature reading during the given month. Since interval-level temperature data were not available, it
was assumed that all intervals within each hour had the same temperature.
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Of course, at any given time prior to the end of the month, a consumer will not have complete information
about hourly temperatures for the remainder of the month. Thus, our use of this variable implicitly
assumes that a consumer has access to — and responds -- to reasonably accurate weather forecasts. As
noted earlier, the uncertainty surrounding weather forecasts makes it more difficult to predict CPs that
occur early in a month.

Estimation results are presented in Table 2.2. The greater the gap between the temperature of an interval
and the highest temperature reading for the month, the lower the odds of setting a CP. An increase in
energy prices and an increase in system load during the previous days tend to raise the odds of reaching a
CP, holding other variables constant. While the dummy variable for intervals 61, 62, and 63 was
significant, the dummy variables representing the month of the year and the variable representing the
intervals 64, 65, and 66 did not have significant impacts. The high percent concordant suggests the
predictive power of the model is satisfactory.

Odds Ratio

Estimate
(p-value in
parentheses)

Variable or Statistic
Temperature Relative to Monthly Highest Temperature 0.490
(<.0001)
Energy Price in Real-Time Market 1.001
(.0003)
June Dummy 0.849
(.7728)
July Dummy 0.885
(.8310)
August Dummy 0.829
(.7427)
Interval61_62_63 Dummy 0.058
(.0062)
Interval64_65_66 Dummy 0.552
(.1493)
McFadden’s Pseudo R* 0.293
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Scaling was performed to ensure that the probability of setting a CP over all intervals in a given month
was equal to one. A new variable, NearCP, was created to represent intervals when the estimated
probability was greater than 7%, yet a CP was not actually set. The 7% cutoff point was adopted since it
resulted in roughly 50 15-minute intervals with a high likelihood of a CP (but no actual CP), as reported
on Table 2.3. It was thought that it was reasonable for consumers to respond to roughly this number of
possible CP events. Some of these near-CP intervals were on the same days as actual CP intervals.

Table 2.3: Identification of Near-CP Intervals
Year Month Day Hour Interval Austin
Temp. in

F degrees

2007 6 19 16 68 94
2007 8 13 15 64 99
2007 8 13 17 69 98
2007 8 14 15 64 99
2007 9 27 16 67 94
2007 9 27 16 68 94
2008 8 7 16 67 100
2008 8 7 16 68 100
2008 9 2 15 64 100
2008 9 2 16 65 100
2008 9 2 16 66 100
2008 9 2 16 68 100
2009 6 25 16 67 104
2009 6 25 16 68 104
2009 6 25 17 69 104
2009 6 29 16 67 105
2009 6 29 16 68 105
2009 7 8 17 69 105
2009 9 3 16 65 99
2009 9 3 16 66 99
2009 9 3 16 67 99
2009 9 3 16 68 99
2009 9 3 17 69 98
2010 6 28 15 64 98
2010 6 28 16 67 97
2010 6 28 16 68 97
2010 8 23 16 65 104
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Year

Table 2.3: Identification of Near-CP Intervals — Continued

Month Day Hour Interval Austin
Temp. in

F degrees
2010 9 1 15 64 98
2010 9 1 16 65 98
2010 9 1 16 66 98
2010 9 1 16 67 98
2010 9 1 16 68 98
2010 9 2 16 67 97
2010 9 2 16 68 97
2011 6 17 16 67 104
2011 6 17 16 68 104
2011 6 17 17 69 104
2011 9 12 16 67 104
2011 9 12 16 68 104
2012 6 26 15 64 106
2012 6 26 16 65 107
2012 6 26 16 67 107
2012 6 26 16 68 107
2012 9 4 16 67 103
2013 6 28 16 67 102
2013 6 28 16 68 102
2013 6 28 17 69 104
2013 7 30 17 69 102
2013 8 6 17 69 104
2013 8 8 17 69 104
2013 9 3 16 66 99
2013 9 3 16 68 99
2013 9 3 17 69 101

Estimating the Impacts with an Historical Baseline Approach

Our first attempt to quantify the impacts of the demand response associated with 4CP events involves
comparing actual load to a baseline constructed using historical data. The baseline was constructed by
averaging the load levels exhibited by this group of consumers during the previous “middle 8 of 10”
weekdays. Thus, the same baseline approach discussed elsewhere in this report was applied here.

Weekend days were not included in the baseline calculations, since no CP
the timeframe studied here. Days with a near-

s were set on weekends during
CP interval, as identified in the previous section, were also

omitted from the baseline calculation. If a CP from a previous month was within the historical period
used to construct the baseline, then it was removed. Calculations were conducted separately for each
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TDU service area. The historical baseline was then scaled, so that the total energy up to 15:00 (3 p.m.)
for the baseline matched the total energy consumed up to 15:00 on the CP day.

Figures 2.1 to 2.8 compare the actual aggregate system-wide load of consumers served at transmission
voltage to the baselines during each CP in 2012 and 2013. The response appears to be prominent and
consistent. The period of response is typically 2 or 3 hours, since consumers do not know exactly which
interval may set the CP.
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Figure 2.1: Energy Consumption (in kWh) by Transmission Voltage Customers on June 12, 2012,

Contrasted against Baseline Energy
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Figure 2.2: Energy Consumption (in kWh) by Transmission Voltage Customers on July 31, 2012,

Contrasted against Baseline Energy
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Figure 2.3: Energy Consumption (in kWh) by Transmission Voltage Customers on August 1, 2012,
Contrasted against Baseline Energy
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Figure 2.4: Energy Consumption (in kWh) by Transmission Voltage Customers on September 4, 2012,
Contrasted against Baseline Energy
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Figure 2.5: Energy Consumption (in kWh) by Transmission Voltage Customers on June 27, 2013,

Contrasted against Baseline Energy
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Figure 2.6: Energy Consumption (in kWh) by Transmission Voltage Customers on July 31, 2013,

Contrasted against Baseline Energy
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Figure 2.7: Energy Consumption (in kWh) by Transmission Voltage Customers on August 7, 2013,
Contrasted against Baseline Energy
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Figure 2.8: Energy Consumption (in kWh) by Transmission Voltage Customers on September 3, 2013,
Contrasted against Baseline Energy
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The estimated demand reduction during each of the CP events from 2007 through 2013 is provided in
Table 2.4,

Table 2.4: Estimated Demand Reduction During CP Intervals

Year Month  Day Interval Demand
Reduction
in MW

2007 6 19 16:45 -18
2007 7 12 16:30 28
2007 8 13 15:30 206
2007 9 7 16:00 263
2008 6 16 16:45 72
2008 7 31 16:45 220
2008 8 4 17:00 -116
2008 9 2 16:45 209
2009 6 25 16:15 111
2009 7 13 17:00 270
2009 8 5 16:00 167
2009 9 3 16:00 87
2010 6 21 16:45 87
2010 7 16 16:30 98
2010 8 23 16:00 294
2010 9 14 16:45 311
2011 6 15 17:00 264
2011 7 27 16:30 345
2011 8 3 17:00 230
2011 9 2 16:30 284
2012 6 26 16:30 238
2012 7 31 17:00 176
2012 8 1 17:00 178
2012 9 4 17:00 219
2013 6 27 17:00 304
2013 7 31 17:00 268
2013 8 16:45 268
2013 9 3 16:45 164
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Response to transmission prices appear to be generally increasing over time. In recent years, consumers
served at transmission voltage reduced their electricity purchases up to 4% during a summer CP, using an
historical baseline calculation.

Where, within the ERCOT network, is the demand response to a 4CP event coming from? The two
largest service areas account for over 80% of the demand reduction. The contributions from transmission
voltage consumers in the Oncor and CenterPoint service areas were very similar. There was no
noticeable demand response to 4CPs in the AEP-Texas North service area in 2013.
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Figure 2.9: Distribution of the 4CP Response in 2013 by TDU Service Area
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Regression Approach

A set of simple linear models was additionally used to detect whether the presence of an actual CP or
NearCP had any detectable effect on the electricity consumption of energy consumers served at
transmission voltage. This approach can better separate the effects of spikes in wholesale energy prices
and local temperature from behavior designed to avoid the 4CPs.

Separate models were constructed for each TDU service area. The dependent variables represented the
energy consumption of transmission voltage energy consumers, expressed in kWh per 15-minute interval.
The explanatory variables were the real-time energy price (dollars per MWh), the presence of a CP
(coded with a 1 if the interval was a CP and 0 otherwise), the NearCP variable discussed earlier (coded
with a 1 if the interval had a high probability of setting CP and 0 otherwise), variables representing the
month of the year and interval within the day to capture seasonal and diurnal factors affecting electricity
use. Again, the variable Interval61_62_63 represents the period from 3 p.m. to 3:45 p.m., while Interval
64_65_66 covers the period from 3:45 p.m. to 4:30 p-m, five dummy variables representing year
(year2008, year2009, year2011, year2012, year2013) to capture variation between years and one dummy
variable “Tke” representing the widespread power outages due to hurricane Ike in 2008. The real time
energy price (the same variable as was used in the logit model) was used to distinguish the response by
consumers to a high market price of electricity generation from a 4CP-based transmission price. The
temperature at a central location within each TDU service area was also used a as control variable, Data
since the beginning of 2008 were used in the estimation, which treated the equations as a set in the
estimation, applying Zellner’s method for seemingly unrelated regressors (SUR).

Regression results are provided in Table 2.3. On average, over the period since 2008 and controlling for
other factors, a CP reduces demand among energy consumers served at transmission voltage in the Oncor
service area by 79MW (the coefficient of 19830.8 kWh/Interval * 4 Intervals/Hour /1000 to convert from
kW to MW). Response in the Oncor service area to a near-CP is about 35% as great (27.6 MW =
6903*4/1000). Response to a CP in the CenterPoint area is about 52 MW. Estimation of the response by
CenterPoint consumers to a near-CP yielded an implausible estimate (a positive coefficient), and the
variable was consequently dropped from the model. It is also interesting to note that the consumers
taking service at transmission voltage within the Oncor service area are particularly responsive to real-
time energy prices.
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Table 2.5: Estimated Impacts of CP Events and Other Factors on Load (in kWh) of Customers Served at Transmission and Primary Voltages by TDU Service Area

CenterPoint Oncor Transmission | TNMP Transmission AEP-Texas Central AEP-Texas North
Transmission Voltage Voltage Consumers Voltage Consumers | Transmission Voltage | Transmission Voltage
Consumers (kWh/Interval) (kWh/Interval) Consumers Consumers
(kWh/Interval) (kWh/Interval) (kWh/Interval)

Variable or Statistic S D o T Lo ol S T e
oo | Botimate | p-Value | Estimate. e | Estimate | Value | Estimste | Value | Estimate p-Value
R’ 0.78 0.36 0.86 0.77 0.76 ,
Intercept : L 363677.3 <0001 ; 3‘50369’.‘8,’ b <0€)01 64856? <0001 ,88657.47 +<,0001 ‘*9992;43’2 <.9001,
CP Interval -15580.8 <.0001 -19830.8 | <.0001 -1018.18 | 0.2368 -6706.68 | <.0001 280.7897 0.0656
- NearCP :High Probability NA |- NA -6903.33 00205 | 1-770.%6 0.1689 1.~256753 7‘6;9723
Energy Price in Real- -2.35895 0.0001 -12.8803 | <.0001 -0.088 | 0.6457 -0.92722 | <.0001 -0.47994 <.0001
Time Market in Local
Zone ; ; ;
Juné Dummy o0 8043.149 <0001 - '-20.,5485_";‘,;; o 711,.02$ 0.9509 | . 6097311 0.0047 _}50‘.93_59’ : 0.1052
July Dummy 7978.235 <.0001 468.9615 19.82816 | 0.9143 3502.168 | <.0001 235.5142 <.0001
AugustDummy | 700L718| <0001| 8596.896 | _ 866.3201 | <0001 2591.734 | <0001} 140131} <0001
Local Temperature 188.0845 <.0001 -211.927 -63.6615 | <.0001 205.8192 | <.0001 41.51656 <.0001
(degrees F) e 1 . .
hltervalél__62_63‘l)n,n‘myk 22331521 <0001}  4527.598 | <0001 40?.46’7? 0.6056 L 615.9458 -40.0008 870573 1 © 0.7372
Interval64_65_66 Dummy 619.8589 0.2465 535.0589 | 0.4777 170.1504 | 0.2459 89.50766 | 0.6238 -10.0201 0.6993
year2008 28673.35 <.0001 10049.27 | <.0001 -6497.35 | <.0001 -9249.52 | <.0001 -280.012 0.0002
year2009 G -+ 10694.27 -<.0001 171219 »<.0001~ -8421.9? <0001} ~14360.81 <0001 | - <1576.02 -<.0001
year2011 6297.305 <.0001 13038.81 7 <.0001 8284.497 | <.0001 7911.582 | <.0001 -1260.18 <.0001
year2012 S 1825821 - <0001 | 1388301 <0001 . '11891.8?4 <.,0001 7969.366 | <0001 568.7932 . <.0001
year2013 30939.03 <.0001 31638.89 | <.0001 11704.42 | <.0001 7134.617 | <.0001 1350.582 <.0001
Tke o -183402 | <0001 | NA| NA| -32601.} | <0001 CNA| NAT T NA NA
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A system-wide estimation was also conducted, as presented in Table 2.6. In this estimation, the loads of
transmission voltage energy consumers in all service areas were combined. Temperature data for Austin
— a central location within the ERCOT market — were used to construct a weather variable. A simple
average of the prices in the North and Houston zones were used to control for the effects of changes in
energy prices. The coefficients were estimated using ordinary least-squares (OLS).

Table 2.6: ERCOT-Wide Estimated Impacts of CP Events and Other Factors on Load (in KkWh)
of Customers Served at Transmission Voltage

VariableorStatisie T " [Hstimate | p-Value
R’ 0.75

tercept T o091 <0001
CP Interval -50259.8 | <.0001
| NearCP_High Probability Interval | | -8884.02]  0.0766
Energy Price, Average of North and Houston Zones -19.3721 <.0001
JweDummy T T s063015 | 0,007
July Dummy 12388.67 <.0001
AugustDummy T T o0esg . <0001
Austin Temperature (degrees F) o | 770511 03379
Interval6l 62 63Dummy 90564201 <0001
Interval64_65_66 Dummy - ) 1770.888 |  0.1405
yem2008. - T il <0001
year2009 N 407365 | <.0001
year201t T T aseesaa| <0001
year2012 61354.8 | <.0001
year203 T T g a| | <0001
Ike (for Hurricane Ike) -257865 <.0001

These modeling results suggest that a CP has resulted in about 201 MW of demand response (four times
the coefficient on the variable for CP Interval) on average over the past 5 years, after controlling for the
effects of weather and energy prices. A near-CP event prompts a demand response of about 36 MW.
Since the historical baseline analysis suggests that this response is increasing over time, higher values
than these five-year averages should be expected in the future.
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Conclusions

The historical baseline and regression methods provide very similar results. An average of the impacts
for the 4CPs in 2013 estimated using an historical baseline approach as reported on Table 2.2 yields about
251 MW. Results from the regression analysis suggest that a CP has resulted in about 201 MW of
demand response on average over the past 5 years. In addition to this response from large industrial and
institutional energy consumers, NOIE utility systems and some REP programs may also contribute
demand reduction during 4CPs.
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Chapter 3: The Response of NOIEs to Four Coincident Peak (4CP)
Transmission Charges

Non-Opt-In Entities (NOIEs) have an incentive to reduce their consumers’ usage similarly to the
incentive faced by large industrial and institutional energy consumers, as discussed in the previous
chapter. NOIEs are charged for transmission services based on their contribution to ERCOT’s system-
wide four coincident peaks (4CPs), i.e., the 15-minute intervals of highest demand on the ERCOT system
in each of four summer months -- June, July, August, and September. These already significant costs
have been increasing in recent years and will continue to rise over the next couple years, as the
Competitive Renewable Energy Zone (CREZ) project costs are recovered.

Unfortunately, our efforts to provide independent demand reduction estimates proved unsuccessful.
Because ERCOT does not maintain NOIE customer data, only total usage data for the NOIE systems was
available. We found it difficult to detect the impacts of relatively-small demand response programs using
aggregate system-wide data for the NOIEs. The historical baseline approach described in the previous
chapter was applied to the NOIE-system data for over 70 NOIEs. Baselines were developed for each
NOIE and the NOIE-specific demand reduction during 4CPs was estimated. The results suggested no
systematic pattern of 4CP response. For the sum of all NOIEs, demand was higher than the historical
baseline for two of the CPs in 2013 and lower than the baseline for the other two. For most other years,
there was a similar absence of any pattern. Figure 3.1 displays the demand reduction (or, lack thereof)
achieved each year, calculated against the historical baseline described in the previous chapter.
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Figure 3.1: Aggregate Demand Reduction in MW of all NOIEs
Relative to a 5-Day Adjusted Historical Baseline

2013-2014 Retail Demand Response and Dynamic Pricing Project — Final Report - PUBLIC




FRTUNTIER

YRR A T

A second attempt at an independent estimate of NOIE impacts from programs designed to reduce
contributions to 4CPs focused on the two NOIEs that reported specific load control programs to ERCOT.
Data for all other NOIEs were removed from the modeling. The results again were mixed, with both
positive and negative estimates for peak demand reduction using both a 5-day historical baseline and a
10-baseline.

In summary, we have concluded that attempts to detect the impacts of NOIE-sponsored demand response
programs using NOIE-system level data is too difficult and imprecise.

Our review of supplemental information provided by NOIEs with formal demand response programs
suggests that they were very successful in predicting the timing of 4CPs in 2013 (although one of the
NOIESs appears to have ended a direct load control deployment before the precise CP interval).
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Chapter 4: RTP (Real Time Pricing) and BI (Block & Index)

General Description and Goal

A real-time pricing (RTP) rate provides customers with incentives to shift load from higher priced periods
to lower priced periods. In the ERCOT market, wholesale electricity prices may change every 15 minutes
of the day, and price spikes (extremely high price) may occur occasionally when the demand is high or
generating capacity poses a constraint.

BI (Block & Index) pricing is a compromise between a fully indexed pricing and a fully fixed pricing.

Under this purchasing strategy, buyers purchase part, or a “block,” of their energy at a fixed price. The

remainder of their energy is purchased at real-time prices (e.g., zonal averages of locational marginal
. 6

prices).

The goal of this analysis is to quantify any load reductions during price spikes during the period from
October 2010 to October 2013. This analysis is somewhat limited, because there were rather few price
spikes in ERCOT’s wholesale market during this period.

Data Available

o Time Range:
= October 15“’, 2010 and October 15™ 2013. All customers who the REPs reported to have
been served under a RTP or BI contract or program are included. Customers served by a
NOIE under an analogous tariff or contract were not included.

o Customer demographic information:
* To perform this analysis, the following information was obtained from ERCOT to each
customer served under a RTP or BI contract or program:
¢ Masked REP Code
¢ Masked UIDESIID number
¢ Profile Code: customer profile code
o All of the data in a dataset of customers with Interval Data Recorders (IDRs) had a
“BUSIDRRQ” code, all of the data in use have 1537 UIDESIIDs.
¢ In a dataset of customers with 15-minute usage information collected with an Advanced
Metering System (AMS), there were 11 profile types
¢ Program start date
This date is used to delete those who started RTP program later than the trade date. In
other words, only those who have program start date earlier than trade date are used.

s http://cnergysmart.enemoc.com/bid/287786/Block-and-Index-Pricing-Model-Explaincd
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Table 4.1: Profile Types

# of

Profile Type UIDESIIDs
BUSHILF =~ | T 1944
BUSHIPV 1
BUSLOLF | 4 1688
| BUSLOPV 2
BUSMEDLF = | T 5974
BUSMEDPV 1
BUSNODEM | | 2872
BUSNODPV 1]
BUSOGFLT = | | 1356
RESHIWR 48
RESLOWR | T 116

o Weather and Price Data:
* In our modeling, we sought to control for the effects of temperature when estimating the
response of these energy consumers to price spikes.
* To enable us to test our modeling at a few different levels of geographic granularity, we

collected weather data for four settlement zones: north region, south region, Houston region
and west region.

We used Austin hourly weather data for an ERCOT-wide model run, given Austin’s central location in
the ERCOT power region.

o Price Data:
* For our ERCOT-wide model run, we used the North zone’s real time market 15-minute
interval price (LMPz) to develop variables to represent price spikes. ERCOT north
settlement zone is the largest region within the ERCOT market.

o Consumption Data:
* 15-minute interval kWh consumption data for each customer with traditional IDR meter, one
day for each row. All the customers in this dataset in use have a profile code of BUSIDRRQ.
* 15-minute interval kWh consumption data for each customer with advanced meter, one day
for each row. There are 11 profile types are in this dataset.
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Methodologies

Regression method was used to estimate load reduction of RTP customers with AMS customers. Two
methods were used to estimate load reduction of RTP customers with IDR meters: regression analysis and
ERCOT’s ERS “8-0f-10" baseline methodology.

1. Regression Analysis

Regression analysis is used to detect the potential relation between load reduction and price spike. One
advantage for regression analysis is that it can control the weather factor and focus solely on the load
reduction caused by price spike to some extent. For both IDR and AMS dataset, we applied the following
regression model equation for each profile type.

We first estimated a regression model on an ERCOT-wide basis, using:

Consumption = B, + B, * austincdh + B, * austinhdh + Ps * mon + B4 * tue + Bs * wed + B¢ * thu + B * fri
+ PBs * sat + By * northspike300 + B,y * northspike1000 + Pui * northspike3000 + B1o* year2011+ B,y*
year2012+ B,4* year2013;

In the equation above:

o Consumption: average 15-minute kWh consumption for each profile code

o austincdh: Austin cooling degree hours. Balance point is set as 65F. austinedh = max(Austin
temperature at that hour — 65,0).

o austinhdh: Austin heating degree hours. Balance point is set as 65F. austinhdh = max(65 -
Austin temperature at that hour,0).

© mon-sat: A set of dummy variables to control for day-of-week factor. For example, mon = 1 if
that day is Monday, otherwise mon = 0. Other variables are designed in the similar manner.

© northspike300: dummy variable indicating price spike. If price in north region > 300, then
northspike300 = 1, otherwise northspike300 = 0.

o northspike1000: dummy variable indicating high price spike. If price in north region > 1000,
then northspike1000 = 1, otherwise northspike1000 = 0.

© northspike3000: dummy variable indicating extreme price spike. If price in north region > 3000,
then northspike3000 = 1, otherwise northspike3000 = 0.

o year2011, year2012, and year2013: dummy variables indicating year, with year 2010 as baseline
year.

Due to considerable heterogeneity in this group and varying dates at which customers enrolled in these
programs (more than 80% of the customers joined the RTP/BI program during the three-year period),
these three dummy variables can explain a great deal of variation of average consumption change over the
year.
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2. ERCOT ERS “8-0f10” Baseline Methodology

The coefficients of northspike, northspike1000 and northspike300 will show a rough picture of how
customers reduce their energy usage gradually as prices increase.

Since there is only one profile type in the IDR dataset, the model is run only once. There are 11 profile
codes in the AMS (advanced meters) dataset, the model is run 11 times for that dataset consequently.

A disadvantage of this ERCOT-wide estimation is that Austin weather data may not match the weather
actually experienced by the consumer, given the state’s large size and climatological diversity. And the
North zone’s wholesale prices may not exactly match the prices faced by RTP and BI customers in the
Houston, South, and West settlement zones.

This led us to also estimate models for various settlement zones within ERCOT. OncorTNMP Region
(Dallas-Fort Worth area), CenterPoint Region (Houston area), AEPCentral Region (South area) and

AEPNorth (West area). We used corresponding weather data and real-time 15-minute price data, running
similar models mentioned above. We use customers’ zip code to match their service area.

Results and Interpretation
The ERCOT-wide regression results for traditional meter is as follows:

Table 4.2: Table Results for IDR (Traditional Meter) Dataset

Parameter | Estimate | Approx
P-Value
Intercept 4263.6523 <.0001
| o 2147348 | 0001
hdh -0.97035 | <.0001
| mon | 1695715 | <0001
tue 22.68545 | <.0001
wed 1234731 | <[0001
thu 25.31967 | <.0001
fii | 24.65566 | <0001
sat 7.279482 | <.0001
spike300. | 11,6215 | <0001
spike1000 | -3.70562 | 0.3119
 spike3000 | -8.86777 | 00934
year2011 | 32.67268 | <.0001
year2012 | 47.59334 | <0001
year2013 | 121.9359 | <.0001
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As we can see from the result, the coefficients of spike300, spike1000 and spike3000 show us the 15-

minute kWh usage reduction in a price spike. Based on the coefficients above, we can estimate the MW
load reduction for different price spikes:

ERCOT load reduction based on ERCOT-Wide
Regression Result

Savings When Spike=$3000/MWh
Savings When Spike=$1000/MWh

Savings When Spike=$300/MWh

0.0 20.0 40.0 60.0 80.0 100.0 1200 1400 160.0

Savings When Savings When Savings When
Spike=$300/MWh Spike=$1000/MWh Spike=$3000/MWh
mERCOT 71.4 MW 94.2 MW 148.8 MW

Figure 4.1: ERCOT Load Reduction Based on ERCOT-Wide Regression Results

As we can see from the Figure 4.1, we can get an overall load reduction of 71.4MW if the price spike is
set at $300/MWh. We can get an overall load reduction of 94.2MW if the price spike is set at
$1000/MWh. We can get an overall load reduction of 148.8MW if the price spike is set at $3000/MWh.

2013-2014 Retail Demand Response and Dynamic Pricing Project — Final Report - PUBLIC I




FRONTIER

The region-based regression results for IDR meters are presented in Table 4.3.:

Table 4.3: Region-Based Regression Results for IDR Meters

OncorTNMP | Adjusted CenterPoint | Adjusted AEPCentral Adjusted AEPNort| Adjusted
Parameter | Estimate | Povalue | Estimate | Povalue | Eptimate | Poahie | Eetimate | Povalie
R 0.3859 0.7061 06329 0.7368
| intercept | 2728754 <0001 - ]331.049  1<0001 | 1614939  [<0001 | 159.1689 | <0001
cdh 2.02035 <0001 3.5562 <.0001 3.816527 <.0001 1.090409 | <.0001
“hdh |O115I8  [<0001  [-1.22378 | <6001 0.008857 0.3406  [-L10035 | <0001
mon 21.43919 <.0001 23.46694 <.0001 15.50464 <.0001 1.098698 | 0.0618
tue | 3341428 <0001 12677346 (<0001 | 2144107 <0001 10039425 | 0.5467
wed 37.67381 <.0001 24.89043 <.0001 22.52676 <.0001 2.179524 | 0.0002
thu | 41.25011 <0001 ]2556702  1<0001  |2000804  [<0001 2370597 | <0001
fri 38.07965 <.0001 25.96479 <.0001 21.31024 <.0001 3.725477 | <.0001
st J1L65019  [<0001 165573 [<.0001 ‘.F 1214364 <0001 JosesTii lems T
spike300 | -13.5334 J(<.0001 -19.8066 <.0001 -14.1144 0.0003 -4.51961 | 0.0161
spikel000 |-081206 | 08698  |7.401403 | 05578 - 1163505 - 10871 67418 [6i953
spike3000 | -1.90622 0.7887 -8.86314 0.1485 -26.1713 0.0181 -48.525 <.0001
_year2011 |-206366 00002 | 26.1882 <0001 1695993  [<000f  |[194.3828 | <0001
year2012 | 14.58787 <.0001 1.017165 0.0364 -64.0176 <.0001 209.8581 | <.0001
year2013 | 46,1671 <0001 18018717  [<0001 — [1193617 | <0001 13206365 | <0001
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As we can see from the result, the coefficients of spike300, spike1000 and spike3000 show us the 15-
minute kWh usage reduction in a price spike. Based on the coefficients in Table 4.3, we can estimate the
MW load reduction for different price spikes in four areas:

AEPNorth
AEPCentral

Centerpoint

OncorTNMP
0 10 20 30 40 50 60 70
OncorTNMP Centerpoint AEPCentral AEPNorth
B MWSaving when spike = 3000 34.4535616 65.25055656 21.9089892 58.82985696
B MWSaving when spike = 1000| 30.4123752 43.2345168 7.2530612 11.08125696
B MWSaving when spike = 300 28.690808 49.1995944 7.904064 4.44729624

Figure 4.2: Load Reduction (MW) By Region

The Overall load reduction calculated by summarizing four areas is graphed as shown in Figure 4.3:
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MW Reduction

Savings When Savings When Savings When
Spike=5$300/MWh Spike=$1000/MWh Spike=$3000/MWh
H ERCOT 90.2 mw 92.0 Mmw 180.4 mw

Figure 4.3: ERCOT Load Reduction Based on 4 Areas: Regression Results
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Using this approach, we can get an overall load reduction of 90.24MW if the price spike is set at
$300/MWh. We can get an overall load reduction of 91.98MW if the price spike is set at $1000/MWh.
We can get an overall load reduction of 180.44MW if the price spike is set at $3000/MWh.

An alternative ERCOT ERS “8-of-10” baseline methodology was also adopted.
Since this method is event-based, we set intervals with north region price higher than $3,000/MWh as

events. During Oct.15™ 2010 — Oct.15™ 2013, there were 70 events (intervals) in total. After using
ERCOT’s ERS “8-0f-10” baseline methodology, the results are on Table 4.4 below:

Table 4.4: ERCOT ERS “8-0f-10” Baseline Methodolgy Procedure and Results

Year Month _1 Day IntervalDuration MW Saving_g #Of Customers In Use____
2011 3 3L Tl ARl T T am
2011 6 27 63 0.86 374
2011} 8 1] 601 § 10294 380

2011 8 2 63-68 -0.46 380

2011 8 3 6700 T 1030 T 380
2011 | 8 4 755-65 30.20 380
2011 s 5] 6168 | 7a8| T 380
2011 8 23 64,65,67,68 -2.76 382

g 20113, : 8 241 o §7-67 ? 28.72 e - 383
2013 4 5 28 181.88 1192

e e 3 g 1909 0 1831
Note that Feb 2nd, 2011 price spike event was deleted due to overlapping ERCOT EEA and ERS deployment.

As we can see from the results in Table 4.4, load savings vary by a great deal, ranging from -10MW to
182MW. Thus, some of the events with high levels of estimated demand reduction as estimated with this
historical baseline approach are consistent with the 148.75 MW of demand reduction estimated with a
regression approach on ERCOT-wide basis. And we can also see that more than 1,200 customers joined
the program gradually during the less-than-3-year period, also partly explained the variations in this part
of result.
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Further Analysis - Breakdown Analysis by Customer Size

Due to significant heterogeneity in customer size and variation in program joining dates (and correlation
between these, as several large customers joined late in the analysis period), Frontier performed an
additional analysis in which we split RTP program participants into two groups by size. A simple overall
15-minute average consumption was used as the criterion to group customers by size. Customers
consuming more than 5000kWh in 15-minute intervals went into the large customers group, while the rest
were placed in a “small” customer group.

Large Customers

In the RTP traditional meter (IDR) dataset group, only 31 of the 1537 customers belong to the large
customer group. Among these 31 customers, 27 of them joined the respective RTP/BI rate offerings after
April 2012. If price spike event threshold is set as $3,000/kWh, as we can see from Table 4.4, only 2
events occurred after April 2012. Regression is not appropriate in this case due to too few price spikes.
Therefore, Frontier used the ‘middle 8-of-10 days’ baseline method to calculate load reduction for the
large customer group for price spike events on April, 5" and September, 3™ 2013,

Calculation Procedures and Results

Using the same “8-0f-10” baseline methodology applied to ERCOT’s ERS program, the load reduction
estimates for these two events contributed by this group are presented in Table 4.5.

Table 4.5 ERCOT ERS “8-0f-10” Baseline Methodology Procedure and Resuits for Bigger-Size Group

Date Interval | MW Savings | # Of Customers In Use
4spe3| 81 13367 | 24
9/3/2013 67 87.06 31

As we can see from Table 4.5, these 31 customers alone contributed load reductions of 134 MW and 87
MW respectively during these 2 events, while the overall customers (1537 customers): these load
reductions represented 74 and 97 percent, respectively, of total load shed for these 2 events (totals of 182
MW and 90 MW load reductions, as shown in Table 4.4. For these two events, the large customers
contributed most of the load reduction.
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Smaller Customers

Frontier applied regression analysis for the smaller customers group to estimate their load reduction.
Since smaller customers tend to be less sensitive to price signals, some of them may not respond until the
price is higher. Based on this assumption, we removed the spike300 variable from this analysis, leaving
only the two price spikes dummy variables: spike1000 and spike3000. The regression-based load
reduction estimates for the smaller- customers group by region are as follows:

Figure 4.6: Smaller-Size Customer Group Load Reduction Based on 4 Areas Regression Results

Savings when Spike = $3000/MWh

Savings when Spike = $1000/MWh

0.0 5.0 10.0 15.0 20.0 25.0
Savings when Spike = $1000/MWh Savings when Spike = $3000/MWh
m ERCOT 2.4 mw 20.6 mw

As shown in Figure 4.4, although the RTP rate participants in the smaller customers group provide about
21 MW of load reduction when prices spike to $3000/MWh. Although they account for more than 95% of
the customers in RTP rate programs, they only contribute between 15 and 25 percent of total load
reduction (as compared to the 87 and 134 MW provided by the large customers to the two events
evaluated in Table 4.5.

Results

This analysis shows that the smaller customers make small contributions, individually, to overall load
reduction by RTP rate program participants during price spikes. Most of the load reduction is driven by
large customers. Overall, the results of this analysis are consistent with the observations from the original
analysis: it shows load shed on the order of 155 MW in the largest event (134 MW from large customers
plus 21 MW from smaller customers according to the regression analysis), a result similar to the 148 MW
reported in Figure 4.1. These two results are also generally consistent with the 8-0f-10 baseline
methodology results for overall ERCOT-wide data provided in Table 4.4. Since most of the larger
customers joined the RTP/BI program during the past 2 years and only experienced 2 or less price spikes,
Frontier believes it is reasonable to conclude that the findings for the most recent events are the most
representative of the load reduction capacity in RTP rate programs for the future.
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Results for AMS (Advanced Meter) Dataset

Unlike traditional meter users, advanced meter users consume relatively small amount of energy.
Although there are some significant load reductions for most profile type groups, the overall load
reduction for this dataset is trivial compared with IDR group. The preliminary results are summarized in

Table 4.7.
Table 4.7: Results for AMS (Advanced Meter) Dataset
Profile Type Spike300 # of Individuals MWSavings
; Coefficienlt’ v —

BUSHILF | 08434 | 1944 7335878
BUSHIPV T 1.8511 | 1 0.007404
BUSLOPV 202773 2 0.002218
BUSMEDPV .0.0415 1 0.000166
BUSNODEM | 0061 | 2824 0689056
BUSNODPV 20.1589 1 0.000636
BUSOGFLT | 06726 | 135  3.648182
"RESHIWR 0341 48 0.065472
'RESLOWR . baso7) 6l 006992
Summary NA 13255 2.032027

As we can see from the table above, the overall load reduction for this group is around 2MW. The result
is relatively small compared with the IDR group.
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4 CP Response Methodology

* Analysis limited to ESIIDs in competitive ERCOT areas with ‘BUSIDRRQ’ profile types
» Transmission charges are based on ESIID-specific load during CP intervals
e ESIIDs classified by connection at transmission or distribution voltage level
 Distribution ESIIDs were classified based on weather sensitivity

» Classified days as CP Days, Near-CP Days and Non-CP Days
o Near-CP days
e Base-lined transmission total load for all summer weekdays using the 20 days
nearest in time (before and after) excluding CP days and holidays
» Applied Day-of-Adjustment factor to baseline
o Days with at least 100 MW reduction for Hour-ending 5:00 PM were classified
as near CP days - found 69 Near-Peak days between 2009 - 2014
e Non-CP days were all remaining non-holiday weekdays (June 1 — Sep 30)

o Classified ESIIDs based on Weather Sensitivity and Load Factor
o Weather sensitivity (R? for week-day use vs average temperature >= 0.6)
* Load Factor based on week-day afternoon usage (1:00 PM - 6:00 PM)
e HighLF >0.85
e Medium LF > 0.60
e LowlLF<0.60




4 CP Response Type Classification

“ERCOT |

All ESIIDs subject to 4-CP charges were base-lined
* Non-weather sensitive: 20 Non-CP days clostest in time (before and after)
e  Weather sensitive using regression baseline
e  Day-of-adjustment factor from midnight to 3:00 PM was applied to baseline

Used baselines to calculate hour-ending 5:00 pm CP and Near-CP reductions
(MW and percent) for three years closest to the analysis year (40 — 48 days of

possible reductions)
e Usually used the analysis year, the year before and the year after
e [f the frequency and magnitude of MW17 reductions on CP and Near-CP days met
thresholds the ESIID was classified as 4-CP responder
e [f not, just the analysis year and year after were examined
e This was done to improve the classification of ESIIDs that started responding to 4-CP
during the analysis year)

ESIIDs classified as responders were also examined for usage patterns
indicating ‘day-use’ reduction for the 9:00 am — 4:00 pm time period on CP-
and Near-CP days.

Based on the frequency and magnitude of ‘day-use’ reductions ESIIDs were
classified as reducing or not reducing ‘day-use’ on CP- and Near-CP days.




Quantifying 4-CP and Near-CP Reductions

e ESIIDs already classified as responders were used in the calculation for a day if
they reduced by more than the lesser of 10% or the ESIID’s average reduction
determined during the classification for the hour-ending 5:00 PM

o ESIIDs with a lower reduction or ESIIDs already classified as non-responders were
not part of the reduction calculation.

o |If the ESIID was classified as a peak responder, a scalar day-of-adjustment was
applied to the baseline for calculating the load reduction for the CP/Near-CP day.

e No scalar adjustment was applied to ESIIDs previously classified as having ‘day-
use’ response.

e The methodology was modified from last year to narrow in on response from

responding ESIIDs and to more effectively remove the impact of non-responding
ESIIDs from reduction calculations.

ERCOT




ERCOT Daily Peaks June - September 2014

Examined ERCOT Load daily peaks to determine possible Near-CP days

Daily ERCOT Peaks June 2014
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Total Load - Transmission Connected ESIIDs - 2014

Examined Transmission ESIID Load to Identify Near-CP days
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Hour Ending 17:00 Response on 4 CP Days 2009 - 2014

ESIIDs with 4-CP Reductions 2009 - 2014 4-CP Day MW17 Reductions 2009 - 2014
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| ~i—ESIIDs Respond ~¢—=MW17 Reduce  =@=MW17Largest Near-CP
2009-Jun]2009-Jul | 2009-Aug| 2009-Sep| 2010-Jun| 2010-Jul 2010-Aug] 2010-Sep] 2011-Jun|2011-Jul 2011-Aug| 2011-Sep
MW-17 516.4| 385.1 544.0 452.6 332.3| 4485 459.5 471.5 624.7 | 566.8 715.5 633.5
Largest Near CP17| 389.6 | 336.7 392.8 388.6 444.8 | 533.5 556.4 442.1 550.8 | 620.7 643.7 547.6
MW-CP-Int 524.3| 428.1 408.1 398.5 591.1] 564.5 634.2 553.3 672.5] 583.4 495.3 527.6
ESIIDs 1,988 | 1,504 1,575 1,396 1,427 1,724 1,743 1,349 1,827 | 1,977 2,480 1,737
2012-Jun}2012-Jul| 2012-Aug| 2012-Sep| 2013-Jun| 2013-Jul 2013-Aug| 2013-Sep] 2014-Jun| 2014-Jul 2014-Aug| 2014-Sep
MW-17 726.1| 594.0 505.6 643.7 578.1| 593.4 585.1 468.9 643.1| 299.2 715.2 779.6
Largest Near CP17] 649.4]| 667.1 513.1 697.8 535.5] 399.1 582.8 482.1 311.0| 540.0 439.9 534.0
MW-CP-Int 672.5| 583.4 495.3 527.6 545.9| 589.0 566.0 425.8 211.2 | 258.7 633.1 750.6
ESIIDs 2,413 | 2,112 2,031 1,770 1,819 1,495 1,751 1,761 1,842 1,617 1,983 1,806
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4 CP 15-Minute Response 2009 - 2014

Reduce Near-CP Near-CP Reduce Near-CP Near-CP Reduce
CPDate CPTime MW Date Time MW CPDate CPTime Reduce MW, Date Time MW
6/25/2009 16:15 558.8 6/4/2009 17.00 348.2 6/26/2012 16:30 725.2 6/11/2012 16:30 532.64
7/13/2009 17:00 394.5 6/12/2009  17:00 349.2 7/31/2012  17:00 599.6] 6/25/2012  17:00 641.7]
8/5/2009 16:00 486.7 6/16/2009 17:00 407.8 8/1/2012 17:00 526.7] 7/20/2012 16:00 489.1)
9/3/2009 16:00 401.7 6/24/2009  16:30 535.0 9/5/2012  17:00 655.6 7/30/2012  16:45 665.7]
7/8/2009  16:45 397.0 8/2/2012  16:45 518.4]
7/10/2009  16:45 402.2 9/4/2012  16:45 549.0
7/17/2009 1645 403.1 9/6/2012  17:00 683.6)
7/31/2009 16:00 3777 9/7/2012 16:30 694.6]
8/4/2008  17:00 405.7 9/28/2012  14:30 171.24
8/6/2009  17:00 3337
9/2/2009 17:00 416.5
average 460.4 n=11 average 397.8 average 626.8 n=9 average 549.5
6/21/2010 16:45 335.6 6/18/2010  16:00 353.6 6/27/2013  17:00 585.7] 6/19/2013  16:30 337.8
7/16/2010 16:30 434.2 6/22/2010  16:30 468.1 7/31/2013  17:00 600.5] 6/26/2013  17:00 385.
8/23/2010 16:00 4249 6/23/2010 17:00 344.7 8/7/2013 16:45 6019 6/28/2013 17:00 603.5
9/14/2010 16:45 4743 6/23/2010  17:00 428.8 9/3/2013 1645 4717 7/9/2013  16:45 339.2)
7/14/2010  17:00 522.0 7/10/2013  17:00 413.5)
7/15/2010 16:45 560.9 8/1/2013 16:45 607.3
8/3/2010  16:30 445.1 8/6/2013  16:45 515.9)
8/4/2010  16:45 508.0 9/4/2013  17:00 477.
8/5/2010  16:30 448.9
8/11/2010  15:15 126.7
8/20/2010 15:30 176.5
9/1/2010  15:30 336.7
average 417.3 n=12 average 393.3 average 565.0 n=8 average 460.0
6/15/2011 17:00 631.2 6/14/2011 17:00 434.0 6/30/2014 16:30 662.5 6/3/2014 17:00 316.5
7/27/2011 16:30 566.4 6/16/2011  17:00 355.1 7/21/2014  16:45 304 7/8/2014  16:30 4363
8/3/2011 17:00 707.7 6/17/2011 16:45 562.9 8/25/2014 17:00 714 7/14/2014 15:00 249.0]
9/2/2011 16:30 639.6 6/28/2011  17:00 4281 9/10/2014  17:00 781. 7/22/2014 1645 476.2)
7/7/2011 1645 461.3 7/25/2014  17:00 490.4
7/13/2011 17:00 594.6 8/6/2014 17:00 396.5|
7/14/2011 1645 636.2 8/8/2014  15:45 448.5
8/1/2011  16:45 468.7 8/21/2014  16:00 3184
8/2/2011 16:45 640.3 8/22/2014 16:30 565.01
8/5/2011  16:45 478.0 9/2/2014  16:30 729,
8/23/2011 16:45 403.7 9/9/2014 16:45 560.5]
9/1/2011  16:45 540.6
9/13/2011 16:30 5333
average 636.2 n=13 average 507.4 average 615.6 n=11 average 4161
ERCOT | 8




4 CP 15-Minute Response 2009 - 2014

P | NearCP | Total 4-CP Peak Shifting

14:30 0 1 1

14:45 0 0 0 Actual Peak Peak with no 4-CP Reduction
15:00 0 1 1

15:15 0 1 1 Date Time Date Time
15:30 0 2 2 7/16/2010| 16:30 7/15/2010 16:45
15:45 0 1 1 6/15/2011 17:00 6/15/2011 16:45
16:00 3 4 7 7/27/2011 16:30 7/27/2011 16:45
16:15 1 0 1 8/3/2011 17:00 8/3/2011 16:45
16:30 5 11 16 6/26/2012 16:30 6/26/2012 16:45
16:45 5 21 26

17:00 10 22 32

* Number of Near-CP days averaged about 10 per year

* Since 2009, no CP intervals have occurred prior to interval ending 4:00 pm

* Of the 24 CP intervals since 2009, only 5 appear to have been shifted by 4-CP response
— 2 shifted one interval earlier

— 2 shifted one interval later
— 1 (7/16/2010) shifted one day earlier and one interval later

“ERCOT |




4 CP Response - ERCOT REP Survey

REPs with 4_CP in 2013 Only 2 Total ESIIDs on 4_CP in 2014 228
REPs with 4_CP in both 2013 and 2014 3 ESIIDs on 4-CP in 2014 and on other 2014 a3
REPs with 4 _CP in 2014 Only 2 program(s)
ESHIDs on 4-CP in 2014 and not on other 145
2014 program(s)
4-CP Reports Other Programs Reported | Number of Pt
2013 2014 2013 2014 ESIIDs
NO YES/N BI/N BI/N 1 0.4%
NO YES/N BI/N BI/N#RTP/N 6 2.5%
NO YES/N BI/N NO 6 2.5%
NO YES/N BI/N RTP/N 13 5.5%
NO YES/N PR/N PR/N 32 13.4%
NO YES/N | RTP/N RTP/N 5 2.1%
Key
NO REPT| YES/N |NO REPT NO 139 58.4%
NOREPT| YES/N |NO REPT PR/N 1 0.4% NO: ESIID submitted but not for this program
) INO REPT: ESIID not submitted for any program
0,
NO REPT| YES/N JNOREPT RTP/N 21 8.8% YES/N: ESIID submitted for REP 4-CP notification - no DLC
YES/N NO oLc/Y OLC/N#RTP/N 2 0.8% BI/N: ESIID on Block and Index - no DLC
YES/N |NO REPT BI/N NO REPT 1 0.4% OLC/Y: ESIID on Other Load Control - no DLC
YES/N NO REPT NO NO REPT 1 0.4% RTP/NP: ESIID on Real Time Pricing - no DLC
YES/N | YES/N BI/N RTP/N 3 1.3% )
YES/N YES/N NO RTP/N 1 0.4% #: Used to separate multiple programs
YES/Y [NOREPT| NO |  NOREPT | 6 | 2.5%
Total | 238 [100.0%
ERCOT | 10




4 CP Response - ERCOT REP Survey

ERCOT Analysis Response | ity ERCOT Analysis
Response Entit Date
Date ¥ Near cpP cp Near cp (ol 4
CP Day| Day | Interval CP Day| Day | Interval

6/3/2014 Yes 7/1/2014

6/4/2014 7/2/2014 | REP1

6/5/2014 7/7/2014

6/6/2014 7/8/2014 Yes

6/11/2014 7/9/2014 | REP1

6/16/2014 REP 2 7/10/2014 | REP1

6/17/2014 7/11/2014 | REP1

6/23/2014 | REP1 7/14/2014 | REP 1 | REP 2 Yes
| 6/24/2014 | REP1 7/21/2014 REP 2| REP 3 Yes 16:45
| 6/30/2014 | REP1 | REP 2| REP 3 Yes 16:30 7/22/2014 | REP1 | REP 2 Yes
| 7/23/2014 | REP1 | REP2

7/24/2014 | REP1

8/4/2014 | REP1 7/25/2014 | REP 1 | REP2 Yes

8/5/2014 | REP1 7/28/2014 | REP1 | REP2

8/6/2014 | REP1 Yes

8/7/2014 | REP1 | REP2

8/8/2014 | REP1 | REP2 Yes 9/2/2014 | REP1 | REP2 Yes

8/15/2014 | REP1 Yes 9/3/2014 | REP1

8/21/2014 REP 2 Yes 9/5/2014

8/22/2014 | REP1 | REP2 Yes 9/8/2014 | REP1

8/25/2014 | REP1 | REP 2| REP 3 Yes 17:00 9/9/2014 | REP1 | REP2 Yes

8/26/2014 | REP1 9/10/2014 | REP1 | REP 2| REP 3 Yes 17:00

» Notifications: REP 1 —27 REP 2 - 16 REP 3 -4
« REP 1 missed July CP, otherwise REP notifications were sent for all actual CP days

“ERCOT |
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4 CP Response - ERCOT REP Survey

REP Reports ERCOT Analysis
4-CP 4-CP Non Percent
Responders

2013 2014 |[Responders Respond
NO YES/N 12 51 81.0
NO REPT | YES/N 43 128 74.9
YES/N NO 1 1 50.0
YES/N | NO REPT 1 2 66.7
YES/N YES/N 1 3 75.0
YES/Y | NOREPT 1 7 87.5
Total 59 192 76.5

* 238 ESIIDs reported by REPS as being on 4-CP notification programs in 2013 or 2014
* 182 (76%) were classified by ERCOT as 4-CP responders.

ERCOT
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Number of ESIIDs with 4 CP Responses - 2014

Load Factor High Medium Low Total
Reduce Reduce Non Reduce Reduce Non | Reduce Reduce Non Reduce Reduce Non
Response Type Hour Day Respond] Hour Day Respond] Hour Day Respond| Hour Day Respond
June
Transmission 1 1 152 15 8 120 7 18 39 33 27 311
Distribution NWS 136 1 1,704 321 50 5,207 791 269 2,299 1,248 320 9,210
Distribution W§| 69 5 521 91 35 1,202 6 8 62 166 438 1,785
Total 216 7 2,377 427 93 6,529 804 295 2,400 1,447 395 11,306
July
Transmission| 5 1 159 15 8 122 7 19 39 27 28 320
Distribution NWS| 68 2 1,771 231 56 5,293 725 266 2,365 1,024 324 9,429
Distribution WS 40 6 549 109 39 1,180 1 9 56 160 54 1,785
Total 113 9 2,479 355 103 6,595 743 294 2,460 1,211 406 11,534
August
Transmissionw 8 1 156 19 10 116 8 18 39 35 29 311
Distribution NWS| 142 5 1,695 351 59 5,169 757 270 2,337 1,250 334 9,201
Distribution WS 112 6 477 160 37 1,131 11 9 56 283 52 1,664
Totali 262 12 2,328 530 106 6,416 776 297 2,432 1,568 415 11,176
September
Transmission 12 3 150 22 10 113 13 23 29 47 36 292
Distribution NWS| 143 3 1,696 340 56 5,178 595 242 2,522 1,078 301 9,396
Distribution WS| 113 6 476 166 36 1,126 13 10 53 292 52 1,655
Total 268 12 2,322 528 102 6,417 621 275 2,604 1,417 389 11,343




Hour-ending 17:00 Reductions on 4 CP Days - 2014

Responding Transmission Connected ESIIDs

Reductions for Hour Ending 17:00

High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response| |Response Response Response Response Response Response Response Response Response
4CP Days
30-Jun-14 99.0 79.0 20.0 124.7 753 494 1323 109.5 228 355.9 263.8 92.1
21-Jul-14 253 20.1 5.2 35.6 14.0 21.6 483 319 164 109.2 66.0 43.2
25-Aug-14 | 1101 78.5 316 122.8 79.0 43.8 1274 104.8 2.6 360.3 262.3 98.0
10-Sep-14| 1195 81.8 37.7 127.6 823 453 177.6 1344 43.2 4248 298.6 126.2
Near CP Day with Largest Response
8-Aug-14 720 65.8 6.1 99.4 73.6 25.8 147.1 125.9 21.2 318.5 265.3 53.2
ERCOT | 14




Hour-ending 17:00 MW Reductions on 4 CP Days - 2014

Responding NWS Distribution Connected ESIIDs

Reductions for Hour Ending 17:00

High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response| |Response Response Response | IResponse Response Response Response Response Response
4 CP Days
30-Jun-14 | 514 50.8 0.6 102.9 84.8 18.1 108.8 63.8 45.1 263.2 1994 63.8
21-Jul-14 9.4 82 1.2 62.3 46.4 16.0 99.3 54.6 4.7 1mai 109.2 62.0
25-Aug-14| 786 76.4 21 106.2 85.4 20.8 1345 825 52.0 3193 2443 75.0
10-Sep-14| 73.0 71.6 14 1217 90.2 315 121.9 720 49.9 316.7 2339 82.8
Near CP Day with Largest Response
8-Aug-14 45.0 438 11 103.1 83.1 15.0 1304 95.5 349 2784 274 51.0
“ERCOT | 15




Hour-ending 17:00 Reductions on 4 CP Days - 2014

Responding WS Distribution

Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response| |Response Response Response Response Response Response Response Response Response
4 CP Days
30-Jun-14 9.0 8.6 04 14.0 5.4 86 0.9 0.1 0.3 239 14.0 9.9
21-Jul-14 28 22 0.5 147 5.7 9.0 14 0.6 0.9 188 85 104
25-Aug-14| 107 10.0 0.8 231 9.9 131 19 0.5 14 35.6 204 15.2
10-Sep-14| 117 11.0 0.7 245 112 133 20 0.5 14 38.2 228 154
Near CP Day with Largest Response
8-Aug-14 8.6 79 0.7 173 4.0 133 14 0.2 12 273 121 15.1
“ERCOT | 16




Hour-ending 17:00 MW Reductions on 4 CP Days - 2014

All Responding 4-CP ESIIDS

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response| |Response Response Response Response Response Response | |Response Response Response

4 CP Days
30-)Jun-14 | 159.4 1384 210 217 165.5 76.1 2420 1734 68.7 643.1 477.3 165.8
21-)ul-14 375 30.5 7.0 1127 66.1 46.6 149.0 87.1 62.0 299.2 183.6 115.5
25-Aug-14| 1994 164.9 345 252.0 1743 77.7 263.8 187.8 76.0 715.2 526.9 188.2
10-Sep-14 | 204.3 le4.4 39.8 2739 183.8 90.1 301.5 207.0 94.5 779.6 555.2 2244
Near CP Day with Largest Response
8Aug-14 | 1255 1176 79 219.8 165.7 54.1 278.8 2216 57.2 624.2 504.9 119.3




Hour-ending 17:00 MW Reductions on 4 CP Days - 2014

Reductions by Voltage Group

Reductions for Hour Ending 17:00

Transmission istribution Non-Weather Sensitiveﬂ Distribution Weather Sensitive Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response| |Response Response Response Response Response Response Response Response Response
4 CP Days
30-Jun-14 | 355.9 263.8 921 263.2 199.4 63.8 239 14.0 9.9 643.1 4773 165.8
21-Jul-14 | 109.2 66.0 43.2 1711 109.2 62.0 188 85 10.4 299.2 183.6 1155
25-Aug-14 | 360.3 262.3 98.0 319.3 2443 75.0 35.6 204 15.2 715.2 526.9 188.2
10-Sep-14§ 4248 298.6 126.2 316.7 2339 82.8 38.2 228 15.4 779.6 555.2 2244
Near CP Day with Largest Response
8-Aug-14 | 3185 265.3 53.2 2784 2274 51.0 273 121 15.1 624.2 504.9 119.3
ERCOT | 18




Hour-ending 17:00 MW Reductions on 4 CP Days - 2014

Reductions as a Percent of Total Voltage Group Load

R R
Total Responders Non-Responders Total Per::::':)s:r::al Total Responders Non-Responders Total Per:::::::e'l'::al
Reduction Total Load Total Load Load Reduction Total Load Total Load Load
Load Load
CP Date High Load Factor MW Medium Load Factor MW
30-jun-14 159.4 527.8 5436.6 5,964.4 2.7% 241.7 769.8 5967.0 6,736.9 3.6%
21-Jul-14 375 277.8 5,782.9 6,060.7 0.6% 112.7 563.9 6,344.9 6,908.8 1.6%
25-Aug-14 1994 570.0 5473.0 6,043.0 3.3% 252.0 868.2 6,115.1 16,9833 3.6%
10-Sep-14 2043 625.2 54174 6,0426 3.4% 273.9 874.5 6,036.3 6,9109 4.0%
Total
Low Load Factor

30-Jun-14 242.0 409.1 850.9 1,260.0 19.2% 643.1 1,706.7 12,2546 13,961.3 4.6%
21-Jul-14 149.0 325.7 9875 1,313.2 11.3% 299.2 1,167.3 13,1153 14,282.7 2.1%
25-Aug-14 263.8 506.6 1,095.6 1,602.2 16.5% 715.2 1,944.7 12,683.8 14,6285 4.9%
10-Sep-14 301.5 492.4 1,1154 1,607.8 18.8% 779.6 1,992.1 12,569.1 14,561.2 5.4%
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Hour-ending 17:00 Reductions on 4 CP Days - 2014

Percentage of Load Reduction by Load Factor and Voltage Group

High Load Factor Medium Load Factor Low Load Factor
Total Percent of Total Percent of Total Percent of Total
4 CP Days Reduction Total Reduction Total Reduction Total Reduction
Reduction Reduction Reduction
30-Jun-14 159.4 24.8% 241.7 37.6% 242.0 37.6% 643.1
21-Jul-14 37.5 12.5% 112.7 37.7% [ 149.0 49.8% 299.2
25-Aug-14 199.4 27.9% [ 2520 352% [ 2638 36.9% 715.2
10-Sep-14 204.3 26.2% 273.9 35.1% 301.5 38.7% 779.6
Transmission Distribution NWS Distribution WS
Percent of Percent of Percent of Total
Total Total Total .
4 CP Days ) Total X Total . Total Reduction
Reduction . Reduction . Reduction .
Reduction Reduction Reduction
30-Jun-14 355.9 55.3% 263.2 40.9% 23.9 3.7% 643.1
21-Jul-14 109.2 36.5% 171.1 57.2% [ 18.8 6.3% 299.2
25-Aug-14 360.3 50.4% 319.3 44.6% [ 35.6 5.0% 715.2
10-Sep-14 424.8 54.5% 316.7 40.6% ( 38.2 4.9% 779.6

ERCOT |

20




Hour-ending 17:00 Reductions on 4 CP Days - 2014

Percentage of Load Reduction based on Customer Peak

<1mMw 1-10 MW 10- 30 MW >30 MW
Percent of Percent of Percent of Percent of Total
Total Total Total Total .
4 CP Days . Total , Total ) Total i Total Reduction
Reduction A Reduction A Reduction A Reduction i
Reduction Reduction Reduction Reduction
30-Jun-14 72.7 11.3% 202.9 31.6% 98.4 15.3% 269.0 41.8% 643.1
21-Jul-14 58.8 19.6% 134.7 45.0% [ 30.6 10.2% 75.1 25.1% 299.2
25-Aug-14 92.8 13.0% 212.1 297% [ 9.3 13.9% 310.9 43.5% 715.2
10-Sep-14 82.8 10.6% 234.9 30.1% 123.6 15.8% 338.4 43.4% 779.6
— P
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Hour-ending 17:00 Reductions on 4 CP Days - 2014
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Day-use Response

MW

Mw

500 ——

450 +—

400
350
300 - - - S —————
250 +—
200
150 -
100

50

o T T T T

o 20 40 60 80
Interval
base actual reduce
July 21, 2014

500 R
450
400 — — e e
350 +——
300 - P ——
250 - e W ot
200 4 S S S S S S S WR—
150 |- S TINS5 SO ar
100 +—— e

50 | V/—/ \k

o T T T T

o 20 40 60 80
Interval
base actual reduce

June 30, 2014




Hour-ending 17:00 Reductions on 4 CP Days - 2014
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Day-use Response
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Hour-ending 17:00 Reductions on 4 CP Days - 2014
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Appendix 1 — ESIIDs Responding
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Number of ESIIDs with 4 CP Responses - 2009

Load Factor High Medium Low Total
Reduce Reduce Non Reduce Reduce Non Reduce Reduce Non Reduce Reduce Non
Response Type Hour Day Respond] Hour Day Respond| Hour Day Respond} Hour Day Respond
June
Transmission| 7 2 131 15 4 112 19 17 34 41 23 277
Distribution NWS 117 3 1,717 334 41 4,598 864 19% 2,009 1,365 240 8,324
Distribution WS$| 30 1 893 219 28 1,629 31 10 78 280 39 2,600
Total} 154 6 2,741 618 73 6,339 914 223 2,121 1,686 302 11,201
July
Transmission| 4 1 135 13 9 109 13 18 39 30 28 283
Distribution NWS$) 62 4 1,770 243 35 4,746 684 229 2,153 989 268 8,669
Distribution WS 27 1 896 101 26 1,749 28 6 85 156 33 2,730
Total| 93 6 2,801 357 70 6,604 725 253 2,277 1,175 329 11,682
August
Transmission| 9 1 130 10 5 116 13 14 43 32 20 289
Distribution NWS| 101 2 1,733 261 38 4,726 689 200 2,178 1,051 240 8,637
Distribution WS$| 3 1 889 140 22 1,745 28 7 84 202 30 2,718
Total 144 4 2,752 411 65 6,587 730 221 2,305 1,285 290 11,644
September
Transmissionh 6 1 133 9 6 116 13 1 45 28 18 294
Distribution NWS| 61 1 1,771 236 54 4,733 595 215 2,257 892 270 8,761
Distribution WS$| 26 1 895 109 22 1,028 20 10 89 155 33 2,012
Total] 93 3 2,799 354 82 5,877 628 236 2,391 1,075 321 11,067
/d\
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Number of ESIIDs with 4 CP Responses - 2010

Load Factor High Medium Low Total
Reduce Reduce Non Reduce Reduce Non | Reduce Reduce Non | Reduce Reduce Non
Response Type Hour Day Respond| Hour Day Respond| Hour Day Respond| Hour Day Respond
June
Transmission| 6 1 147 7 4 107 7 17 50 20 22 304
Distribution NWS| 54 1 2,106 196 32 4,697 710 250 2,125 960 283 8,928
Distribution WS§| 27 2 892 83 10 1,101 18 2 46 128 14 2,039
Total| 87 4 3,145 286 46 5,905 735 269 2,221 1,108 319 11,271
July
Transmission| 3 1 150 10 6 102 15 21 39 28 28 291
Distribution NW$| 96 1 2,065 347 29 4,547 821 214 2,052 1,264 244 8,664
Distribution WS| 38 2 881 100 10 1,084 8 2 56 146 14 2,021
Total| 137 4 3,096 457 45 5,733 844 237 2,147 1,438 286 10,976
August
Transmission| 7 3 144 12 S 101 14 22 39 33 30 284
Distribution NWS$ 89 1 2,072 255 39 4,630 787 237 2,071 1,131 277 8,773
Distribution WS$| 61 2 858 186 12 1,118 10 1 S5 257 15 2,031
Total{ 157 6 3,074 453 56 5,849 811 260 2,165 1,421 322 11,088
September
Transmission| 7 3 143 10 9 99 10 16 50 27 28 292
Distribution NWS| 93 1 2,064 253 38 4,629 580 217 2,293 926 256 8,986
Distribution WS$| 26 2 893 64 12 1,028 7 1 57 97 15 1,978
Total] 126 6 3,100 327 59 5,756 597 234 2,400 1,050 299 11,256
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Number of ESIIDs with 4 CP Responses - 2011

Load Factor High Medium Low Total
Reduce Reduce Non | Reduce Reduce Non | Reduce Reduce Non | Reduce Reduce Non
Response Type Hour Day Respond| Hour Day Respond| Hour Day Respond| Hour Day Respond
June
Transmission 8 4 147 16 7 113 13 16 30 37 27 290
Distribution NWS$| 138 1 2,151 328 50 4,707 777 196 2,000 1,243 247 8,858
Distribution WS 79 1 1,093 145 29 1,376 12 7 54 236 37 2,523
Total 225 6 3,391 489 86 6,196 802 219 2,084 1,516 311 11,671
July
Transmission] 5 1 153 9 12 115 14 16 30 28 29 298
Distribution NWS$| 110 3 2,177 305 46 4,734 723 203 2,049 1,138 252 8,960
Distribution WS 40 1 1,132 99 23 1,428 17 ) s1 156 29 2,611
Total| 155 5 3,462 413 81 6,277 754 224 2,130 1,322 310 11,869
August
Transmission| 7 1 151 18 12 106 16 18 26 41 3 283
Distribution NWS 155 4 2,131 358 66 4,662 764 212 2,001 1,277 282 8,794
Distribution W$| 93 - 1,080 212 23 1,315 13 S 55 318 28 2,450
Total| 255 5 3,362 588 101 6,083 793 235 2,082 1,636 341 11,527
September
Transmission| 7 2 150 13 9 114 16 16 28 36 27 292
Distribution NWS 182 3 2,104 540 47 4,496 1,038 212 1,723 1,760 262 8,323
Distribution WS 100 1 1,072 240 28 1,282 19 7 47 359 36 2,401
Total| 289 6 3,326 793 84 5,892 1,073 235 1,798 2,155 325 11,016
F\
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Number of ESIIDs with 4 CP Responses - 2012

Load Factor Hish Medium Low Total
Reduce Reduce Non Reduce Reduce Non Reduce Reduce Non Reduce Reduce Non
Response Type Hour Day Respond| Hour Day Respond| Hour Day Respond| Hour Day Respond
June
Transmission} 13 1 147 14 17 102 17 16 25 a4 34 274
Distribution NWS 106 4 1,717 322 52 5,061 778 214 2,256 1,206 270 9,034
Distribution WS$| 195 1 469 598 13 983 38 14 54 831 28 1,506
Total| 314 6 2,333 934 82 6,146 833 244 2,335 2,081 332 10,814
July
Transmission| 11 - 149 12 14 107 1 15 32 34 29 288
Distribution NWS 99 2 1,725 316 50 5,068 784 247 2,216 1,199 299 9,009
Distribution WS 106 1 558 398 11 1,185 27 8 71 531 20 1,814
Total| 216 3 2,432 726 75 6,360 822 270 2,319 1,764 348 11,111
August
Transmission| 6 - 155 10 11 112 10 12 36 26 23 303
Distribution NWS| 81 1 1,745 329 40 5,065 788 223 2,236 1,198 264 9,046
Distribution W$| 117 - 548 359 9 1,226 25 10 71 501 19 1,845
Total| 204 1 2,448 698 60 6,403 823 245 2,343 1,725 306 11,194
September
Transmission| 10 1 150 15 13 104 8 16 34 33 30 288
Distribution NWS| 94 - 1,733 302 50 5,079 684 220 2,342 1,080 270 9,154
Distribution WS 70 - 595 238 12 1,344 25 12 69 333 24 2,008
Total] 174 1 2,478 555 75 6,527 717 248 2,445 1,446 324 11,450
/d\
ERCOT | 30




Number of ESIIDs with 4 CP Responses - 2013

Load Factor High Medium Low Total
Reduce Reduce Non Reduce Reduce Non Reduce Reduce Non Reduce Reduce Non
Response Type Hour Day Respond| Hour Day Respond| Hour Day Respond] Hour Day Respond
June
Transmission 11 1 152 17 11 97 11 15 37 39 27 286
Distribution NWS 133 4 1,761 317 51 5,102 876 235 2,153 1,326 290 9,016
Distribution WS 36 - 362 90 2 753 6 3 31 132 5 1,146
Total 180 5 2,275 424 64 5,952 893 253 2,221 1,497 322 10,448
July
Transmission 7 4 153 15 7 103 14 19 30 36 30 286
Distribution NWS 86 3 1,808 254 40 5,174 736 229 2,299 1,076 272 9,281
Distribution WS 19 - 379 s4 2 789 2 4 34 75 6 1,202
Total 112 7 2,340 323 49 6,066 752 252 2,363 1,187 308 10,769
August
Transmission 9 2 152 15 8 102 11 20 32 35 30 286
Distribution NWS| 165 1 1,731 377 43 5,051 760 225 2,280 1,302 269 9,062
Distribution WS 23 - 375 75 5 765 6 6 28 104 11 1,168
Total 197 3 2,258 467 56 5,918 777 251 2,340 1,441 310 10,516
September
Transmission 7 2 154 12 15 98 8 14 39 27 31 291
Distribution NWS 98 4 1,795 236 64 5171 714 240 2,308 1,048 308 9,274
Distribution WS 23 - 375 39 6 800 4 5 31 66 11 1,206
Total 128 6 2,324 287 85 6,069 726 259 2,378 1,141 350 10,771
/d\
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Number of ESIIDs with 4 CP Responses - 2014

Load Factor High Medium Low Total
Reduce Reduce Non Reduce Reduce Non Reduce Reduce Non Reduce Reduce Non
Response Type Hour Day Respond]| Hour Day Respond] Hour Day Respond| Hour Day Respond
June
Transmission| 11 1 152 15 8 120 7 18 39 33 27 311
Distribution NWS 136 1 1,704 321 50 5,207 791 269 2,299 1,248 320 9,210
Distribution WS 69 5 521 91 35 1,202 6 8 62 166 48 1,785
Total| 216 7 2,377 427 93 6,529 804 295 2,400 1,447 395 11,306
July
Transmission| 5 1 159 15 8 122 7 19 39 27 28 320
Distribution NWS! 68 2 1,771 231 56 5,293 725 266 2,365 1,024 324 9,429
Distribution W$| 40 6 549 109 39 1,180 1 9 56 160 54 1,785
Total 113 9 2,479 355 103 6,595 743 294 2,460 1,211 406 11,534
August
Transmission| 8 1 156 19 10 116 8 18 39 35 29 311
Distribution NWS| 142 5 1,695 351 59 5,169 757 270 2,337 1,250 334 9,201
Distribution WS$| 112 6 477 160 37 1,131 11 9 56 283 52 1,664
Total] 262 12 2,328 530 106 6,416 776 297 2,432 1,568 415 11,176
September
Transmission| 12 3 150 22 10 113 13 23 29 47 36 292
Distribution NWS!| 143 3 1,696 340 56 5,178 595 242 2,522 1,078 301 9,396
Distribution WS 113 6 476 166 36 1,126 13 10 53 292 52 1,655
Total| 268 12 2,322 528 102 6,417 621 275 2,604 1,417 389 11,343
/d\
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Appendix 2 — Transmission MW Response
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Hour-ending 17:00 Reductions on 4 CP Days - 2009

Responding Transmission
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response  Response Response | | Response Response Response | | Response Response Response | | Response Response Response
4CP Days
25-Jun-09 87.0 67.8 192 706 57.8 128 1499 125.1 248 307.5 250.7 56.8
13-Jul-09 23 55.7 166 8.4 517 277 69.1 514 17.6 267 164.7 619
5-Aug-09 87.0 704 16.6 5.1 498 253 204.2 158.3 459 366.3 2785 8718
3-Sep-09 87.5 76.2 114 80.7 59.0 218 116.0 101.6 144 2843 236.7 476
Near CP Day with Largest Response
24-Jun-09 843 64.2 201 80.1 56.1 240 159.3 128.6 307 B8 249.0 748
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Hour-ending 17:00 Reductions on 4 CP Days - 2010

Responding Transmission
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | | Response Response Response | {Response Response Response
4CP Days
21-Jun-10 76.2 58.0 182 65.9 87 57.2 322 54 26.8 1743 721 102.2
16-Jul-10 54.0 359 181 56.3 186 317 1315 1041 274 217 158.6 83.1
23-Aug-10 819 59.9 220 %0.7 292 615 634 17 517 236.0 100.8 1352
14-Sep-10 %.1 62.9 3.2 63.8 133 50.5 1401 131 269 303.0 189.3 1136
Near CP Day with Largest Response
20-Aug-10 127.3 1180 93 1103 60.7 49.6 385 6.3 322 276.1 185.0 9.1
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Hour-ending 17:00 Reductions on 4 CP Days - 2011

Responding Transmission
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response ] | Response Response Response Response Response Response | |Response Response Response
4 CP Days
15-jun-11 789 74.8 4.0 1105 26.1 844 2181 190.7 274 4074 2916 1158
27-Jul-11 89.1 67.4 217 1340 314 102.6 1304 116.1 144 3536 2149 1387
3-Aug-11 89.2 61.5 27 130.1 330 971 204.2 1799 242 435 280.5 1430
24-Sep-11 735 63.8 9.6 89.5 255 64.0 166.0 139.8 2.2 3290 292 9.8
Near CP Day with Largest Response
2-Aug-11 814 814 0.0 140.7 385 102.1 1754 162.8 126 3975 282.8 1147
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Hour-ending 17:00 Reductions on 4 CP Days - 2012

Responding Transmission
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | | Response Response Response | | Response Response Response
4CP Days
26-Jun-12 %3 925 18 1388 58.2 80.6 1843 1573 270 4174 308.0 109.4
31-jul-12 106.5 106.5 0.0 1127 314 813 971 64.8 322 3163 2028 1135
1-Aug-12 67.3 67.3 0.0 9.1 145 76.7 90.5 69.8 207 2489 1516 973
5-Sep-12 1161 105.3 108 107.5 439 63.6 1834 164.0 194 407.0 3132 93.8
Near CP Day with Largest Response
7-Sep-12 1074 1045 28 1024 41 583 1702 1521 181 3799 300.6 79.3
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Hour-ending 17:00 Reductions on 4 CP Days - 2013

Responding Transmission
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | | Response Response Response | |Response Response Response

4CP Days

27-Jun-13 11 69.6 35 109.6 73.2 36.4 139.8 110.0 29.8 3225 252.8 69.7

31-Jul-13 1115 75.6 35.9 1179 85.0 329 1277 97.8 29.8 357.0 2584 98.6

7-Aug-13 754 54.2 212 9.7 829 167 1284 104.8 236 3035 2419 61.6

3-Sep-13 101.1 70.3 30.8 105.5 387 66.8 30.8 187 121 2375 127.7 109.7
Near CP Day with Largest Response

1-Aug-13 7.2 56.9 203 90.7 61.9 288 150.1 1335 26.6 318.0 223 75.7
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Hour-ending 17:00 Reductions on 4 CP Days - 2014

Responding Transmission Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor tow Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response| {Response Response Response Response Response Response Response Response Response
4 CP Days
16-Jun-14 | 99.0 79.0 200 124.7 753 494 1323 109.5 2.8 355.9 263.8 92.1
21-ul-14 53 201 5.2 35.6 140 21.6 483 319 16.4 109.2 66.0 43.2
25-Aug-14] 1101 78.5 31.6 122.8 79.0 4338 127.4 104.8 226 360.3 262.3 98.0
10-Sep-141 1195 81.8 37.7 127.6 823 45.3 177.6 134.4 432 4248 298.6 126.2
Near CP Day with Largest Response
8-Aug-14 720 65.8 6.1 99.4 73.6 25.8 1471 125.9 212 318.5 265.3 53.2
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Appendix 3 — Distribution NWS MW Response
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Hour-ending 17:00 Reductions on 4 CP Days - 2009

Responding NWS Distribution
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response [ | Response Response Response | | Response Response Response | | Response Response Response
4 CP Days
25-Jun-09 225 20.7 18 76.0 59.0 170 109.8 787 312 2083 158.4 50.0
13-Jul-09 83 6.8 15 584 37 2.7 88.5 53.2 3.3 155.2 937 61.5
5-Aug-09 173 16.8 05 66.4 472 19.1 94.6 65.7 289 1783 1297 486
3-Sep-09 1.9 16 03 65.2 46.8 184 919 62.1 98 165.1 1165 486
Near CP Day with Largest Response
24-Jun-09 174 15.6 17 64.3 472 171 9.5 65.1 304 177.2 1280 49.2
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Hour-ending 17:00 Reductions on 4 CP Days - 2010

Responding NWS Distribution
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | | Response Response Response | |Response Response Response
ACP Days
21-Jun-10 82 82 0.0 49.0 55 234 93.0 57.6 354 150.2 913 58.9
16-Jul-10 126 121 0.5 746 603 143 1103 76.8 335 1975 149.2 483
B-Aug-10 132 132 0.0 613 a7 186 1325 86.1 46.4 206.9 1419 65.0
14-Sep-10 121 11.7 04 59.1 497 9.4 91.2 55.4 358 1624 116.8 455
Near CP Day with Largest Response
20-Aug-10 733 733 00 847 76.3 84 106.7 73.0 336 264.7 226 420
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Hour-ending 17:00 Reductions on 4 CP Days - 2011

Responding NWS Distribution
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response| | Response Response Response | | Response Response Response | | Response Response Response
4CP Days
15-Jun-11 272 4.7 25 73.6 498 238 9.7 63.5 3.1 1975 1381 59.5
27-ul-11 249 4.6 03 64.5 45,0 195 110.2 76.8 334 199.6 146.4 533
3-Aug-11 236 230 06 99.2 66.5 327 1412 1085 327 264.0 198.0 66.0
24-Sep-11 196 176 21 9.8 79.8 17.0 160.6 1276 331 277.0 2249 521
Near CP Day with Largest Response
2-Aug-11 143 139 04 809 50.9 30.0 124.6 917 329 2198 156.6 63.2
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Hour-ending 17:00 Reductions on 4 CP Days - 2012

Responding NWS Distribution
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | | Response Response Response | | Response Response Response
4CP Days
26-Jun-12 37 308 6.8 8.1 69.3 148 116.2 703 459 2380 1704 67.5
31-Jul-12 248 247 0.1 9%.6 824 122 143 80.5 838 236 187.6 56.1
1-Aug-12 129 120 09 89.6 78.2 114 1208 80.8 40.0 234 1711 523
5-Sep-12 43 243 0.0 790 65.5 136 1133 .1 40.6 267 162.4 542
Near CP Day with Largest Response
7-Sep-12 243 3 0.0 119.0 102.7 164 1334 81.7 457 29%.7 2346 62.1
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Hour-ending 17:00 Reductions on 4 CP Days - 2013

Responding NWS Distribution
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | | Response Response Response | | Response Response Response
4CP Days
27-Jun-13 354 31 23 90.2 719 183 1173 80.4 36.9 2429 185.4 515
31-Jul-13 39.0 384 0.6 87 62.9 158 1124 703 21 2301 1716 585
7-Aug-13 37.9 317 0.1 109.0 8.8 201 120.2 7.1 411 267.0 205.6 614
3-Sep-13 349 343 0.6 722 52.8 193 117.0 732 438 2240 160.3 63.7
Near CP Day with Largest Response
1-Aug-13 34 33 0.2 9.9 84.2 157 1174 733 41 250.8 190.8 60.0
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Hour-ending 17:00 MW Reductions on 4 CP Days - 2014

Responding NWS Distribution Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response| |Response Response Response | |Response Response Response | |Response Response Response
4 CP Days
16-Jun-14| 514 50.8 0.6 102.9 848 18.1 108.8 63.8 451 263.2 199.4 63.8
21-Jul-14 9.4 82 12 62.3 46.4 16.0 9.3 54.6 44.7 1711 109.2 62.0
25-Aug-14| 786 76.4 21 106.2 8.4 20.8 1345 825 52.0 319.3 2443 750
10-Sep-14| 730 716 14 1217 90.2 315 121.9 e 499 316.7 2339 3238
Near CP Day with Largest Response
8-Aug-14 45.0 4338 11 103.1 881 15.0 130.4 95.5 349 2784 274 510
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Appendix 4 — Distribution WS MW Response
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Hour-ending 17:00 Reductions on 4 CP Days - 2009

Responding WS Distribution
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | | Response Response Response | |Response Response Response
4CP Days
25-Jun-09 17 17 0.1 182 161 21 30 21 09 230 199 31
13-Jul-09 15 14 01 18 5.7 20 23 16 0.7 116 87 29
5-Aug-09 23 22 0.1 118 107 12 26 20 0.6 167 149 19
3-Sep-09 14 13 0.1 13 6.0 13 24 20 0.5 111 93 19
Near CP Day with Largest Response
4-Jun-09 34 33 01 174 154 19 25 17 08 233 205 29
F\
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Hour-ending 17:00 Reductions on 4 CP Days - 2010

Responding WS Distribution
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response  Response Response | | Response Response Response | | Response Response Response Response Response Response
4CP Days
21-Jun-10 12 10 0.2 5.8 49 10 08 07 01 18 6.6 12
16-Jul-10 21 19 02 6.9 5.6 12 0.3 03 01 93 18 14
23-Aug-10 37 34 03 124 114 1.0 05 04 0.0 16.6 15.2 13
14-Sep-10 11 10 01 49 43 0.6 02 02 0.0 6.1 5.5 0.7
Near CP Day with Largest Response
20-Aug-10 30 28 01 123 115 038 03 03 0.0 15.6 14.6 1.0
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Hour-ending 17:00 Reductions on 4 CP Days - 2011

Responding WS Distribution
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | | Response Response Response | | Response Response Response
4CP Days
15-Jun-11 6.5 6.4 0.1 123 10.1 22 0.9 0.6 04 19.7 171 26
27-ul-11 33 33 0.0 95 82 14 0.8 04 03 136 19 17
3-Aug-11 5.9 5.9 0.0 214 19.9 15 06 04 0.2 280 263 17
24-Sep-11 10 6.9 0.0 19.0 172 18 15 13 03 215 254 21
Near CP Day with Largest Response
2-Aug-11 6.4 6.3 01 194 180 14 038 0.6 0.2 265 249 17
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Hour-ending 17:00 Reductions on 4 CP Days - 2012

Responding WS Distribution
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | [ Response Response Response { | Response Response Response | |Response Response Response
4CP Days
26-Jun-12 159 158 01 518 504 14 31 22 0.9 70.7 684 24
31-jul-12 64 6.2 0.2 26.0 254 06 17 12 05 A1 327 14
1-Aug-12 70 7.0 00 4.7 2.2 0.6 16 11 0.5 33 32 11
5-Sep-12 38 38 0.0 150 142 0.8 12 0.7 0.5 2.1 187 13
Near CP Day with Largest Response
7-Sep-12 42 42 00 156 142 14 13 0.7 0.5 211 192 20
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Hour-ending 17:00 Reductions on 4 CP Days - 2013

Responding WS Distribution
Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response) | Response Response Response | | Response Response Response | |Response Response Response
4CP Days
27-Jun-13 23 23 0.0 100 40 6.0 0.5 04 01 12.8 6.7 6.1
31-Jul-13 15 15 00 45 38 07 0.2 0.1 0.1 6.3 54 0.9
7-Aug-13 22 22 00 117 45 7.2 07 05 0.2 146 12 14
3-Sep-13 18 18 00 53 20 33 0.3 02 01 74 39 34
Near CP Day with Largest Response
1-Aug-13 27 27 0.0 106 16 30 06 04 0.2 139 10.7 32
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Hour-ending 17:00 Reductions on 4 CP Days - 2014

Responding WS Distribution

Connected ESIIDs

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response| |Response Response Response | |Response Response Response | |Response Response Response
4 CP Days
16-Jun-14 9.0 8.6 04 140 5.4 8.6 0.9 01 0.8 239 14.0 99
21-Jul-14 28 2.2 05 147 5.7 9.0 14 0.6 09 18.8 85 104
25-Aug-14| 107 10.0 0.8 231 9.9 131 19 05 14 35.6 204 15.2
10-Sep-14] 117 11.0 0.7 245 11.2 133 20 0.5 14 38.2 238 15.4
Near CP Day with Largest Response
8-Aug-14 8.6 79 0.7 17.3 40 133 14 0.2 12 213 121 15.1
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Appendix 5 — Total MW Response
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Hour-ending 17:00 Reductions on 4 CP Days - 2009

All Responding 4-CP ESIIDS

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response Response Response Response Response Response Response Response Response Response
4CP Days
25-Jun-09 8.7 69.5 193 164.9 1330 319 262.8 2058 56.9 516.4 4083 108.1
13-Jul-09 738 571 167 1515 971 544 159.8 106.2 537 385.1 260.4 1247
5-Aug-09 89.3 726 16.8 1533 107.7 45.6 301.4 2260 754 544.0 406.2 137.8
3-Sep-09 889 774 115 1533 1118 415 2104 165.7 47 4526 3549 97.7
Near CP Day with Largest Response
24-Jun-09 105.1 8.2 20 161.8 1188 430 2574 1955 619 5243 3974 126.9
F\
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Hour-ending 17:00 Reductions on 4 CP Days - 2010

All Responding 4-CP ESIIDS

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response  Response Response | | Response Response Response | | Response Response Response | |Response Response Response
4CP Days
21-Jun-10 85.6 67.1 184 1207 391 816 126.1 638 623 3323 1700 162.3
16-Jul-10 68.7 499 187 137.7 845 53.2 221 181.2 60.9 4185 3157 1328
B3-Aug-10 9.8 76.4 24 164.4 833 81.0 196.3 9.2 9.1 459.5 2579 2015
14-Sep-10 1123 756 36.7 127.8 673 60.5 2315 168.7 62.7 4715 3117 159.9
Near CP Day with Largest Response
20-Aug-10 235 1941 95 2074 1485 58.8 145.5 79.6 65.8 556.4 4222 1341
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Hour-ending 17:00 Reductions on 4 CP Days - 2011

All Responding 4-CP ESIIDS

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response| {Response Response Response | [ Response Response Response | |Response Response Response
4CP Days
15-Jun-11 112.6 106.0 6.6 196.4 86.0 1104 3157 2548 60.9 624.7 446.8 1779
27-jul-11 1173 9.3 21 2081 84.6 135 414 1933 481 566.8 3731 1936
3-Aug-11 1187 9.4 23 250.8 1195 1312 346.0 2888 57.2 7155 504.8 2107
24-Sep-11 100.0 8.3 17 2053 1225 8.7 3282 2686 59.5 633.5 4795 154.0
Near CP Day with Largest Response
2-Aug-11 1021 101.6 04 2409 1074 1335 300.8 255.1 457 643.8 464.2 179.6
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Hour-ending 17:00 Reductions on 4 CP Days - 2012

All Responding 4-CP ESIIDS

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | | Response Response Response | |Response Response Response
4CP Days
26-Jun-12 1478 1391 87 274.7 1779 9.8 303.5 297 738 726.1 546.8 1793
31-Jul-12 137.7 137.3 0.3 2333 139.2 9.1 231 146.5 76.5 594.0 431 170.9
1-Aug-12 87.2 86.3 0.9 205.5 1169 88.6 213.0 151.7 613 505.6 354.8 150.7
5-Sep-12 1442 1334 108 201.6 1236 78.0 297.9 2373 60.6 643.7 4043 149.4
Near CP Day with Largest Response
7-Sep-12 155.9 1531 28 2370 160.9 76.1 304.9 240.5 64.4 697.8 554.4 1434
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Hour-ending 17:00 Reductions on 4 CP Days - 2013

All Responding 4-CP ESIIDS

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor Low Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | | Response Response Response | | Response Response Response
4CP Days
27-Jun-13 1107 1049 5.8 209.8 1491 60.6 257.6 190.9 66.8 5781 449 1332
31-Jul-13 1520 115.5 365 2011 1517 494 2403 168.2 721 593.4 4354 158.0
7-Aug-13 1155 9.1 214 2203 1763 41 2493 184.4 64.9 585.1 4548 1303
3-Sep-13 137.7 106.4 314 183.0 935 89.5 1482 921 56.0 4639 2920 176.9
Near CP Day with Largest Response
1-Aug-13 1134 929 204 2012 1537 4715 2681 197.2 710 582.8 438 1389
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Hour-ending 17:00 MW Reductions on 4 CP Days - 2014

All Responding 4-CP ESIIDS

Reductions for Hour Ending 17:00
High Load Factor Medium Load Factor tow Load Factor Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response| |Response Response Response | |Response Response Response | |Response Response Response
4 CP Days
16-Jun-14 | 1594 1384 210 2417 165.5 76.1 2420 1734 68.7 643.1 4773 165.8
21-Jul-14 375 30.5 7.0 1127 66.1 46.6 149.0 87.1 62.0 299.2 183.6 115.5
25-Aug-14 | 1994 1649 345 252.0 1743 7.7 263.8 187.8 76.0 715.2 526.9 188.2
10-Sep-14 | 204.3 164.4 39.8 273.9 183.8 90.1 3015 207.0 94.5 779.6 555.2 2244
Near CP Day with Largest Response
8-Aug-14 | 1255 117.6 79 219.8 165.7 54.1 278.8 2216 57.2 624.2 504.9 1193
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Appendix 6 — Reductions by Voltage Level
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Hour-ending 17:00 Reductions on 4 CP Days - 2009

Reductions by Voitage Group

Reductions for Hour Ending 17:00
Transmission Distribution Non-Weather Sensitive Distribution Weather Sensitive Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response| | Response Response Response | | Response Response Response | |Response Response Response
4CP Days
25-Jun-09 307.5 250.7 56.8 185.9 137.7 482 230 199 31 516.4 4083 108.1
13-Jul-09 26.7 1647 619 1469 86.9 60.0 116 87 29 3851 2604 1247
S5-Aug-09 366.3 2785 81.8 161.0 1129 431 16.7 149 19 544.0 406.2 1378
3-Sep-09 2843 2367 416 157.2 108.9 482 111 93 19 452.6 354.9 97.7
Near CP Day with Largest Response
24-Jun-09 338 249.0 748 1712 1280 49.2 33 205 29 524.3 3974 1269
ERCOT | 62




Hour-ending 17:00 Reductions on 4 CP Days - 2010

Reductions by Voltage Group

Reductions for Hour Ending 17:00
Transmission Distribution Non-Weather Sensitivel Distribution Weather Sensitive Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | ] Response Response Response | | Response Response Response
4CP Days
A-Jun-10 1743 721 102.2 150.2 913 58.9 78 6.6 12 3323 1700 162.3
16-Jul-10 217 158.6 831 197.5 149.2 43 93 78 14 4485 315.7 1328
23-Aug-10 2360 100.8 135.2 206.9 1419 65.0 16.6 152 13 459.5 257.9 201.5
14-Sep-10 3030 1893 1136 162.4 116.8 455 6.1 5.5 0.7 4715 3117 159.9
Near CP Day with Largest Response
20-Aug-10 2761 185.0 9.1 264.7 m6 20 156 146 10 556.4 2.2 134.1
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Hour-ending 17:00 Reductions on 4 CP Days - 2011

Reductions by Voltage Group

Reductions for Hour Ending 17:00
Transmission Distribution Non-Weather Sensitive Distribution Weather Sensitive Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | | Response Response Response | | Response Response Response
4 CP Days
15-Jun-11 407.4 2916 1158 1975 1381 59.5 197 17.1 26 624.7 446.8 1779
27-jul-11 353.6 2149 1387 199.6 146.4 53.3 136 119 17 566.8 Rl 193.6
3-Aug-11 4235 280.5 143.0 264.0 198.0 66.0 280 263 17 715.5 504.8 210.7
24-Sep-11 3290 229.2 99.8 2710 249 52.1 215 254 21 633.5 479.5 154.0
Near CP Day with Largest Response
14-Jul-11 397.5 2828 1147 219.8 156.6 63.2 26.5 249 17 643.8 464.2 179.6
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Hour-ending 17:00 Reductions on 4 CP Days - 2012

Reductions by Voltage Group

Reductions for Hour Ending 17:00
Transmission Distribution Non-Weather Sensitive] | Distribution Weather Sensitive Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response Response Response Response | | Response Response Response
4CP Days
26-Jun-12 4174 308.0 109.4 2380 1704 67.5 70.7 68.4 24 726.1 546.8 1793
31-jul-12 3163 202.8 1135 236 187.6 56.1 a1 327 14 594.0 431 170.9
1-Aug-12 2489 1516 973 234 1711 523 333 322 11 505.6 354.8 150.7
5-Sep-12 407.0 3132 93.8 216.7 1624 54.2 2.1 18.7 13 643.7 4943 149.4
Near CP Day with Largest Response
7-Sep-12 3799 300.6 793 296.7 234.6 621 211 19.2 2.0 697.8 554.4 1434
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Hour-ending 17:00 Reductions on 4 CP Days - 2013

Reductions by Voltage Group

Reductions for Hour Ending 17:00
Transmission Distribution Non-Weather Sensitive] Distribution Weather Sensitive Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day
Response Response Response | | Response Response Response | | Response Response Response | | Response Response Response
4 CP Days
27-Jun-13 3225 252.8 69.7 2429 185.4 51.5 128 6.7 6.1 5781 449 1332
31-Jul-13 357.0 2584 98.6 230.1 1716 58.5 6.3 5.4 09 5934 4354 158.0
7-Aug-13 3035 2419 616 267.0 205.6 61.4 146 7.2 74 585.1 454.8 1303
3-Sep-13 2315 127.7 109.7 2.0 160.3 63.7 74 39 34 468.9 292.0 176.9
Near CP Day with Largest Response
1-Aug-13 3180 2423 5.7 250.8 190.8 60.0 139 10.7 32 582.8 4438 1389
,/ P
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Hour-ending 17:00 MW Reductions on 4 CP Days - 2014

Reductions by Voltage Group

Reductions for Hour Ending 17:00

Transmission Distribution Non-Weather Sensitive] | Distribution Weather Sensitive Total
Total Peak Day Total Peak Day Total Peak Day Total Peak Day

Response Response Response| |Response Response Response | |Response Response Response | |Response Response Response
4CP Days
16-Jun-14 | 355.9 263.8 921 263.2 1994 63.8 239 14.0 9.9 643.1 4773 165.8
21-Jul-14 | 1092 66.0 43.2 171 109.2 62.0 188 85 104 299.2 183.6 115.5
25-Aug-14 | 360.3 2623 98.0 3193 243 750 35.6 204 15.2 715.2 526.9 188.2
10-Sep-14 | 4248 298.6 126.2 316.7 2339 828 38.2 228 154 7796 555.2 2244

Near CP Day with Largest Response
8Aug-14 | 3185 265.3 53.2 278.4 2274 51.0 273 121 151 624.2 504.9 1193
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Appendix 7 — Reductions as a Percent of Total Load
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Hour-ending 17:00 Reductions on 4 CP Days - 2009

Reductions as a Percent of Total Voltage Group Load

Response as Response as
R d Non-R Total R d Non-R d
Total Reduction esponders: Non-Responders Total Load Percent of Total X esponcers  Non-Responders Total Load Percent of Total
Totalload  Total Load Reduction Total Load Total Load
Load Load
CP Date High Load Factor MW Medium Load Factor MW
25-Jun-09 88.7 2329 29148 31477 2.8% 1649 697.1 62173 69144 2.0%
13-Jul-09 73.8 1920 30194 32114 2.3% 1515 486.5 6,565.6  7,052.1 2.1%
5-Aug-09 893 210 2,913 31783 2.8% 1533 513.2 6,506.0 7,019.1 2.2%
3-Sep-09 88.9 201.2 2,955.1 3,15.3 2.8% 1533 449.3 6,1886 6,637.9 2.3%
Total
Low Load Factor
25-Jun-09 262.8 633.6 9206 1,554.2 16.9% 516.4 1,563.5 10,052.7 11,616.3 4.8%
13-Jul-09 159.8 342.9 10820 13849 11.5% 385.1 1,021.4 10,627.0 11,6484 3.3%
S-Aug-09 3014 583.0 997.1  1,580.2 19.1% 544.0 1,323.2 10,4545 11,777.6 4.6%
3-Sep-09 2104 4219 1,2048  1,626.7 12.9% 452.6 1,072.4 10,3485 11,420.9 4.0%
o~ P
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Hour-ending 17:00 Reductions on 4 CP Days - 2009

Reductions as a Percent of Total Voltage Group Load

Response as Response as
. Responders Non-Responders Total  Responders Non-Responders
Total t t of
Total Reduction Totalload  Total Load otal Load Percent of Total Reduction Total Load Total Load Total Load Percent of Total

Load Load

CP Date High Load Factor MW Medium Load Factor MW
21-Jun-10 85.6 2146 59109  6,1255 1.4% 1207 388.6 55%.9 59855 2.0%
16-Jul-10 68.7 246.2 58876 61338 11% 137.7 611.2 52906 59018 2.3%
23-Aug-10 98.8 3473 58120 6,159.2 16% 1644 573.2 56285 6,201.8 2.™%
14-Sep-10 1123 346.1 56065 59526 1.9% 1278 4754 55123 59877 2.1%

Total
Low Load Factor
21-Jun-10 126.1 3252 1,0889 14141 8.9% 3323 9284 12,59%.7 13,525.0 2.5%
16-Jul-10 221 512.8 8389 13517 17.9%% 4485 1,370.2 12,017.1 13,3874 3.4%
23-Aug-10 196.3 5329 1,0179  1,550.8 12.7% 4595 1,453.4 12,4584 139118 3.3%
14-Sep-10 2315 476.9 1,197.3 16743 13.8% 4715 1,298.5 12,3161 13,6146 3.5%
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Hour-ending 17:00 Reductions on 4 CP Days - 2010

Reductions as a Percent of Total Voltage Group Load

Response as Response as
R Non-R Total R Non-R
Total Reduction esponders: Non-Responders Total Load Percent of Total ¢ . esponders - Non-Responders Total Load Percent of Total
Total Load Total Load Reduction Total Load Total Load
Load Load
CP Date High Load Factor MW Medium Load Factor MW
15-Jun-11 112.6 387.4 6,0945 6,481.9 1.7% 196.4 636.9 5981.2 6,618.1 3.0%
27-Jul-11 117.3 271.7 6,213.3  6,491.0 1.8% 208.1 668.8 6,099.1 6,767.9 3.1%
3-Aug-11 118.7 7.7 62125 6,590.2 18% 250.8 906.5 5964.2  6,870.7 3.6%
24-Sep-11 100.0 4219 6,069.7 64916 1.5% 2053 8419 55453  6,387.2 3.2%
Total
Low Load Factor
15-Jun-11 315.7 612.3 880.5 14929 21.1% 624.7 1,636.6 12,956.3 14,592.9 43%
27-lul-11 2414 464.1 965.6 1,429.8 16.9% 566.8 1,410.6 13,278.1 14,6888 3.9%
3-Aug-11 346.0 624.7 900.9 1,525.5 2.% 715.5 1,908.8 13,0775 14,9863 4.8%
24-Sep-11 328.2 733.2 7906 15239 21.5% 633.5 1,997.0 12,405.7 14,402.7 4.4%
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Hour-ending 17:00 Reductions on 4 CP Days - 2011

Reductions as a Percent of Total Voltage Group Load

Response as Response as
R Non-R Non-R
Total Reduction esponders: Non-Responders Total Load Percent of Total Tota! Responders  Non-Responders Total Load Percent of Total
Total Load Total Load Reduction Total Load Total Load
Load Load
CP Date High Load Factor MW Medium Load Factor MW
26-Jun-12 147.8 590.5 53421 59326 2.5% 274.7 1,176.6 5870.7 7,047.3 3.9%
31-Jul-12 137.7 4271 54289  5,856.0 2.4% 2333 967.8 6,0053 6973.1 3.3%
1-Aug-12 87.2 2748 5623.2 58980 1.5% 205.5 832.2 62011 17,0333 2.9%
5-Sep-12 144.2 4319 5,476.5  5908.5 2.4% 201.6 7703 6,1669 6,937.2 2.9%
Low Load Factor Total
26-Jun-12 303.5 533.3 8341 13674 22.2% 726.1 2,300.4 12,0469 14,3473 5.1%
31-Jul-12 2231 au74 893.1 11,3406 16.6% 594.0 1,842.3 12,3274 14,169.7 4.2%
1-Aug-12 213.0 489.4 9075 1,399 15.2% 505.6 1,596.3 12,7318 14,3281 3.5%
5-Sep-12 2979 509.2 11121 16213 18.4% 643.7 1,711.4 12,755.6  14,467.0 4.4%
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Hour-ending 17:00 Reductions on 4 CP Days - 2012

Reductions as a Percent of Total Voltage Group Load

Response as Response as
Responders Non-Responders Total  Responders Non-Responders
I
Total Reduction Totasltoad  Total Load Total Load Percent of Total Reduction  Total Load Total Load Total Load Percent of Total

Load Load
CP Date High Load Factor MW Medium Load Factor MW
26-Jun-12 139.2 397.5 55174 59149 2.4% 2337 745.4 6,257.2  7,0026 3.3%
31-Jul-12 135.4 321.6 55235 58451 2.3% 2147 618.6 6,333.2 69518 3.1%
1-Aug-12 83.5 162.3 57228 58851 1.4% 180.2 493.8 65113  7,005.0 2.6%
4-5ep-12 130.2 3285 5559.7 5,888.2 2.2% 168.1 491.0 63922 16,8333 2.4%

Total
Low Load Factor

26-jun-12 302.2 522.9 8559 13788 21.9% 675.0 1,665.8 12,6305 14,296.3 4.7%
31-jul-12 225.8 438.2 9165 1,3547 16.7% 575.9 1,3784 12,7732 14,1516 4.1%
1-Aug-12 213.7 482.6 927.2  1,409.8 15.2% 4773 1,138.6 13,161.2 14,299.9 3.3%
4-Sep-12 2117 425.7 11155 11,5411 13.7% 510.0 1,245.3 13,0673 14,3126 3.6%

| |
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Hour-ending 17:00 Reductions on 4 CP Days - 2013

Reductions as a Percent of Total Voltage Group Load

Response as Response as
. Responders Non-Responders Total  Responders Non-Responders
T Total t of Total Total f Total
otal Reduction Totalload  Total Load otal Load Percent of To! Reduction  Total Load Total Load otal Load Percent of Tota
Load Load
CP Date High Load Factor MW Medium Load Factor MW
27-Jun-13 1107 3191 52218 55408 2.0% 209.8 783.8 56241  6,407.9 3.3%
31-Jul-13 152.0 3194 51889 55682 2.7% 2011 648.4 56974 63458 3.2%
7-Aug-13 1155 3284 51845 55129 2.1% 2203 850.6 56121  6,462.7 3.4%
3-Sep-13 1377 39%.3 51493 55456 2.5% 183.0 627.0 56409  6,268.0 2.9%
Total
Low Load Factor
27-Jun-13 2576 4817 9157 13974 18.4% 5781 1,584.6 11,7616 13,346.1 4.3%
31-hul-13 2403 4912 8837 13749 17.5% 593.4 1,519.0 11,7699 13,288.9 4.5%
7-Aug-13 2493 470.8 1,0047 14755 16.9% 585.1 1,649.9 11,8012 13,4511 43%
3-Sep-13 1482 365.8 11381 15039 9.9% 4689 1,389.2 11,9283 13,3175 3.5%
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Hour-ending 17:00 MW Reductions on 4 CP Days - 2014

Reductions as a Percent of Total Voltage Group Load

R
Total Responders Non-Responders Total Per::::::;:’:ial Total Responders Non-Responders Total P:rec::::::':ial
Reduction Total Load Total Load Load Reduction Total Load Total Load Load
Load Load
CP Date High Load Factor MW Medium Load Factor MW
16-Jun-14 159.4 527.8 5,436.6 5,964.4 2.7% 241.7 769.8 5967.0 6,736.9 3.6%
21-Jul-14 375 277.8 5,782.9 6,060.7 0.6% 112.7 563.9 6,344.9 6,908.8 1.6%
25-Aug-14 199.4 570.0 5,473.0 6,043.0 3.3% 252.0 868.2 6,115.1 6,983.3 3.6%
10-Sep-14 204.3 625.2 5,417.4 6,042.6 3.4% 273.9 874.5 6,036.3 6,910.9 4.0%
Low Load Factor Total

16-Jun-14 2420 409.1 850.9 1,260.0 19.2% 643.1 1,706.7 12,2546 13,9613 4.6%
21-jul-14 149.0 325.7 9875 1,313.2 11.3% 299.2 1,167.3 13,1153 14,282.7 2.1%
25-Aug-14 263.8 506.6 1,0956 1,602.2 16.5% 715.2 1,944.7 12,683.8 14,628.5 4.9%
10-Sep-14 3015 492.4 1,115.4 1,607.8 18.8% 779.6 1,992.1 12,569.1 14,561.2 5.4%
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Appendix 8 - Percent of Load by Group
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Hour-ending 17:00 Reductions on 4 CP Days - 2009

ERCOT

Percentage of Load Reduction by Load Factor and Voltage Group

High Load Factor Medium Load Factor Low Load Factor
Total Percent of Total Percent of Total Percent of Total
4 CP Days ., Total . Total A Total Reduction
Reduction ) Reduction . Reduction .
Reduction Reduction Reduction
25-jun-09 88.7 17.2% 164.9 31.9% 262.8 50.9% 516.4
13-Jul-09 73.8 19.2% 151.5 39.3% 159.8 41.5% 385.1
5-Aug-09 89.3 16.4% 153.3 28.2% 301.4 55.4% 544.0
3-Sep-09 88.9 19.6% 153.3 33.9% 210.4 46.5% 452.6
Transmission Distribution NWS Distribution WS
f f Total
Total Percent o Total Percento Total Percent of !
4 CP Days i Total A Total . Total Reduction
Reduction A Reduction A Reduction A
Reduction Reduction Reduction
25-Jun-09 307.5 59.6% 185.9 36.0% 23.0 4.5% 516.4
13-Jul-09 226.7 58.9% 146.9 38.1% 11.6 3.0% 385.1
5-Aug-09 366.3 67.3% 161.0 29.6% 16.7 3.1% 544.0
3-Sep-09 284.3 62.8% 157.2 34.7% 11.1 2.5% 452.6
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Hour-ending 17:00 Reductions on 4 CP Days - 2010

Percentage of Load Reduction by Load Factor and Voltage Group

High Load Factor Medium Load Factor Low Load Factor
Total Percent of Total Percent of Total Percent of Total
4 CP Days . Total A Total A Total Reduction
Reduction . Reduction A Reduction .
Reduction Reduction Reduction
21-Jun-10 85.6 25.8% 120.7 36.3% 126.1 37.9% 332.3
16-Jul-10 68.7 15.3% 137.7 30.7% [ 242.1 54.0% 448.5
23-Aug-10 98.8 21.5% 164.4 35.8% 196.3 42.7% 459.5
14-Sep-10 112.3 23.8% 127.8 27.1% 231.5 49.1% 471.5
Transmission Distribution NWS Distribution WS
Total Percent of Total Percent of Total Percent of Total
4 CP Days A Total . Total A Total Reduction
Reduction A Reduction ) Reduction .
Reduction Reduction Reduction
21-Jun-10 174.3 52.4% 150.2 45.2% 7.8 2.4% 332.3
16-Jul-10 241.7 53.9% 197.5 44.0% [ 9.3 2.1% 448.5
23-Aug-10 236.0 51.4% 206.9 45.0% f 16.6 3.6% 459.5
14-Sep-10 303.0 64.3% 162.4 34.4% 6.1 1.3% 471.5

ERCOT |
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Hour-ending 17:00 Reductions on 4 CP Days - 2011

ERCOT

Percentage of Load Reduction by Load Factor and Voltage Group

High Load Factor Medium Load Factor Low Load Factor
Total Percent of Total Percent of Total Percent of Total
4 CP Days . Total A Total A Total Reduction
Reduction A Reduction A Reduction )
Reduction Reduction Reduction
15-Jun-11 112.6 18.0% 196.4 31.4% 315.7 50.5% 624.7
27-jul-11 117.3 20.7% 208.1 36.7% 241.4 42.6% 566.8
3-Aug-11 118.7 16.6% 250.8 35.0% 346.0 48.4% 715.5
24-Sep-11 100.0 15.8% 205.3 32.4% 328.2 51.8% 633.5
Transmission Distribution NWS Distribution WS
Total Percent of Total Percent of Total Percent of Total
4 CP Days i Total A Total A Total Reduction
Reduction . Reduction A Reduction )
Reduction Reduction Reduction
15-Jun-11 407.4 65.2% 197.5 31.6% 19.7 3.2% 624.7
27-jul-11 353.6 62.4% 199.6 35.2% 13.6 2.4% 566.8
3-Aug-11 423.5 59.2% 264.0 36.9% 28.0 3.9% 715.5
24-Sep-11 329.0 51.9% 277.0 43.7% 27.5 4.3% 633.5
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Hour-ending 17:00 Reductions on 4 CP Days - 2012

ERCOT

Percentage of Load Reduction by Load Factor and Voltage Group

High Load Factor Medium Load Factor Low Load Factor
Percent of Percent of Percent of Total
Total Total Total .
4 CP Days . Total A Total i Total Reduction
Reduction A Reduction ) Reduction .
Reduction Reduction Reduction
26-Jun-12 147.8 20.4% 274.7 37.8% 303.5 41.8% 726.1
31-Jui-12 137.7 23.2% 233.3 39.3% 223.1 37.6% 594.0
1-Aug-12 87.2 17.2% [ 205.5 40.6% 213.0 42.1% 505.6
5-Sep-12 144.2 22.4% 201.6 31.3% 297.9 46.3% 643.7
Transmission Distribution NWS Distribution WS
Total Percent of Total Percent of Total Percent of Total
4 CP Days . Total i Total A Total Reduction
Reduction A Reduction A Reduction .
Reduction Reduction Reduction
26-Jun-12 417.4 57.5% 238.0 32.8% 70.7 9.7% 726.1
31-Jul-12 316.3 53.2% 243.6 41.0% 34.1 5.7% 594.0
1-Aug-12 248.9 49.2% 223.4 44.2% 33.3 6.6% 505.6
5-Sep-12 407.0 63.2% 216.7 33.7% 20.1 3.1% 643.7
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Hour-ending 17:00 Reductions on 4 CP Days - 2013

ERCOT

Percentage of Load Reduction by Load Factor and Voltage Group

High Load Factor Medium Load Factor Low Load Factor
Total Percent of Total Percent of Total Percent of Total
4 CP Days . Total A Total . Total Reduction
Reduction A Reduction X Reduction i
Reduction Reduction Reduction
27-jun-13 110.7 19.2% 209.8 36.3% 257.6 44.6% 578.1
31-Jul-13 152.0 25.6% 201.1 33.9% [ 2403 40.5% 593.4
7-Aug-13 1155 19.7% 220.3 37.7% [ 249.3 42.6% 585.1
3-Sep-13 137.7 29.4% 183.0 39.0% 148.2 31.6% 468.9
Transmission Distribution NWS Distribution WS
Total Percent of Total Percent of Total Percent of Total
4 CP Days . Total ) Total . Total Reduction
Reduction . Reduction i Reduction A
Reduction Reduction Reduction
27-Jun-13 322.5 55.8% 2429 42.0% 12.8 2.2% 578.1
31-Jul-13 357.0 60.2% 230.1 388% [ 63 1.1% 593.4
7-Aug-13 303.5 51.9% 267.0 a56% [ 146 2.5% 585.1
3-Sep-13 237.5 50.6% [ 224.0 47.8% 7.4 1.6% 468.9
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Hour-ending 17:00 Reductions on 4 CP Days - 2014

Percentage of Load Reduction by Load Factor and Voltage Group

High Load Factor Medium Load Factor Low Load Factor
Total Percent of Total Percent of Total Percent of Total
4 CP Days . Total X Total A Total Reduction
Reduction . Reduction . Reduction i
Reduction Reduction Reduction
16-Jun-14 159.4 24.8% 241.7 37.6% 242.0 37.6% 643.1
21-jul-14 37.5 12.5% 112.7 37.7% [ 149.0 49.8% 299.2
25-Aug-14 199.4 27.9% 252.0 35.2% 263.8 36.9% 715.2
10-Sep-14 204.3 26.2% [ 273.9 35.1% ( 301.5 38.7% 779.6
Transmission Distribution NWS Distribution WS
Total Percent of Total Percent of Total Percent of Total
4 CP Days . Total . Total A Total Reduction
Reduction . Reduction A Reduction )
Reduction Reduction Reduction
16-Jun-14 355.9 55.3% 263.2 40.9% 23.9 3.7% 643.1
21-Jul-14 109.2 36.5% 171.1 57.2% 18.8 6.3% 299.2
25-Aug-14 360.3 50.4% 319.3 44.6% [ 35.6 5.0% 715.2
10-Sep-14 424.8 54.5% 316.7 a206% [ 382 4.9% 779.6

ERCOT |
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Appendix 9 - CP Day Graphs

ERCOT | April 23,2014 83 DSWG Loads in SCEDv1




Hour-ending 17:00 Reductions on 4 CP Days - 2009
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Hour-ending 17:00 Reductions on 4 CP Days - 2010
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Hour-ending 17:00 Reductions on 4 CP Days - 2011
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Hour-ending 17:00 Reductions on 4 CP Days - 2012
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Hour-ending 17:00 Reductions on 4 CP Days - 2013
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Hour-ending 17:00 Reductions on 4 CP Days - 2014
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L INTRODUCTION

Q. Please state your name and business address.
5 fA. My name is Jay Zamnikau. My business address is 1515 Capital of Texas Hwy, South,

6 Suite 110, Austin, Texas, 78746.

g8 1Q. Are you the same witness who previously filed direct testimony in this proceeding on

9 behalf of Nucor Steel-Kingman?
10 | A. Yes, I am.

11
12 | Q. Please state the purpose of your surrebuttal testimony.

13 A This testimony responds to the rebuttal testimony of Mr. Craig Jones, appearing on behalf

14 of UNS Electric, and the direct testimony of Mr. Howard Solganick, appearing on behalf
15 of the Staff of the Arizona Corporation Commission (“Staff”).

16

17 IL RESPONSE TO THE REBUTTAL TESTIMONY OF MR. CRAIG JONES

18

19 Q. Please summarize your concerns regarding the rebuttal testimony provided by Mr.

20 Craig Jones on behalf of UNS Electric.
21 | A While it appears as though we are now in agreement that the “differential” in the time-of-

22 use energy charges between on and off-peak periods should remain the same as agreed to

23 in the previous rate case, I continue to have the following concerns:
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e We continue to disagree over the design of the demand charge applicable to industrial
energy consumers.

e We continue to disagree over the value and benefits to UNS Electric of interrupting
large industrial energy consumers during off-peak periods.

e Mr. Jones has failed to clarify the proposed minimum load factor requirement in the

proposed Economic Development Rate (EDR).

On page 32 of his rebuttal testimony, Mr. Jones states:
“Demand rates should be a combination of costs being recovered based on the
system’s non-coincident peak and its coincident peak depending on the cost.
Further review of how these costs should be recovered may justify more costs
being allocated to the off-peak period instead of less as NUCOR proposes,
especially for the largest TOU rate class. Since the current differential was agreed
to in the last rate case, the Company believes its current design is appropriate and

is willing to leave the differential as it is in current rates for purposes of this rate
case.”
Do you agree with this statement?

No. This statement appears to confuse two separate and unrelated issues raised in my
direct testimony. One issue is the design of the demand charge applicable to LPS (and
LPS-TOU) customers. The second issue is the difference between the energy charges
applicable to on and off-peak periods under the LPS-TOU tariff.

Indeed, the “differential” that was agreed to among the parties in the previous rate

case involved the time-of-use energy charge, and had nothing to do with the demand
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charge. I am unaware of any “differential” in the demand charge applicable to LPS
and/or LPS-TOU customers. Specifically, the issue in the previous rate case involving a
“differential” pertained to how high the level of the on-peak energy charge should be set

relative to the level of the off-peak energy charge.

How do you interpret Mr. Jones’s statement that “Demand rates should be a
combination of costs being recovered based on the system’s non-coincident peak and
its coincident peak. ...”
Mr. Jones’s response seems to advocate two demand charges — one to recover costs
which are incurred to meet the (coincident) system peak and another to meet the (non-
coincident) peak associated with the customer’s demand. I am not necessarily opposed to
this proposal. However, this is not consistent with the tariff proposed by UNS Electric.
UNS Electric has proposed a single demand charge, based solely on the customer’s non-
coincident peak. Nucor would be willing to consider the application of two demand
charges — one based on the coincident peak and one based on the class non-coincident
peak — as UNS has now suggested. However, UNS Electric has provided no calculations
to support this new proposal.

To me, the question before the Commission is clear. Absent a more
straightforward proposal to establish both coincident and non-coincident demand charges,
the question is: Should the demand charge be based upon a customer’s contribution to

system peak, or should it be based on the customer’s highest demand? I recommend that

it be based on the customer’s demand at the time of the utility’s system peak, and have
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advocated that a four coincident peak (4CP) or a Top 20 hours metric be used to

approximate a customer’s contribution to the UNS Electric system peak.

How is this approach different from what UNS Electric has proposed?
The tariff proposed by UNS Electric uses the customer’s highest demand during the peak
period or half of the customer’s demand during an off-peak period (whichever is greater),
along with some other complications (a ratchet and the possibility of using a “contract
capacity” value or a simple 500 kW minimum value). If UNS Electric stands by its
testimony that system demand largely drives the need for generating capacity, then the
demand charge should be based upon the customer’s contribution to the system peak.
As stated once again by Mr. Jones on p. 35 of his Rebuttal testimony:
“As NUCOR’s witness states and as Company rebuttal witness Mr. Overcast
states, the generation and transmission costs should be based on the capacity
needs the customer contributes to the system peak.”
I agree with this statement by Mr. Jones and this is precisely what I have proposed. In
contrast, Mr. Jones has proposed that the demand charge be based upon the customer’s
highest demand during the on-peak period or one-half of the customer’s highest demand
during the off-peak period, or a “contract capacity” value, or a simple 500 kW minimum
value. These values do not measure the customer’s contribution to the system peak

demand, as I have demonstrated in my direct testimony.

How does the NARUC Electric Utility Cost Allocation Manual cited by Mr. Jones

define coincident peak demand?




1 JA. P. 41 of the manual states: “The customer’s demand at the time of the system peak is that

2 customer’s “coincident” peak.”

3

4 1Q. Please explain why the customer’s highest demand during the on-peak period or

5 one-half of the customer’s highest demand during the off-peak period fails to

6 measure coincident peak — the customer’s contribution to the utility’s system peak.

7 A Consider a very simple example. To keep this simple, let’s pretend that a year had only

8 one day (rather than 365 or 366). Alternatively, we could assume that a customer

9 reached its noncoincident peak and the utility serving the customer reached its system
10 peak on the same day, so that the other days of the year could be safely ignored.
11 I'have plotted the demand for a hypothetical utility and the hypothetical (very large)
12 customer over a 24 hour period on the graph below. In this example, the utility reaches
13 its system peak of 2,500 MW at the hour ending 18:00 (6 p.m.). The customer’s
14 contribution to that peak — i.e., the customer’s coincident peak — is 1,350 MW. The
15 customer’s noncoincident peak is 2,300 MW in this example. But, because the
16 customer’s noncoincident peak occurs during the hour ending 8 a.m., it is a very poor
17 measure of how the customer affects the utility’s need for generation and transmission
18 capacity. The utility invests in generation and transmission capacity to meet the system’s
19 demand for the peak or hour with the maximum demand value, which ends at 6 p.m. —
20 not a morning hour when the system load is relatively low.!

! Distribution facilities may need to be designed and acquired to meet the customer’s maximum (noncoincident)
demand — but not generation and transmission capacity.
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Moreover, the customer’s highest demand during the off-peak period (which is
the hour ending 8 a.m.), clearly does not drive the utility’s need to obtain capacity. To
take this measurement, and divide it by half to assign a demand charge to the customer
(as UNS Electric does currently and proposes to do going forward) is completely
arbitrary. For this reason, I suggest that demand charges (at least for the LPS and LPS-
TOU customers) be based upon the customer’s coincident peak.

My recommended approach is consistent with the numerous statements pertaining
to cost causation made by the utility in this, and previous, rate proceedings. I would
further note that my concerns about the calculation of demand charges are similar to
those raised in the direct testimony of Mr. Kent Simer on behalf of the Fresh Produce

Association of the Americas.

Did the Company explain why it initially proposed to reduce the differential
between on-peak and off-peak energy prices in the LPS-TOU tariff?

No. On p. 32 of his rebuttal testimony, Mr. Jones states:

7
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“The Company does not currently incur a substantial difference in the marginal
cost of energy purchased on peak, versus off-peak. Therefore, the Company
believes its proposed differential between on- and off-peak fuel prices is
appropriate. In fact, the actual difference in marginal costs associated with the on-
and off-peak period may justify a smaller differential. But for purposes of this
case, the Company is willing to leave the differential as proposed in the
Company’s direct rate case.”
My testimony in the last rate case demonstrated that the differential in marginal energy
cost is “significant,” at least in my opinion. If, as Mr. Jones suggests, there is no
significant differential in costs, then why is the Company proposing to increase the on-
peak/off-peak differential for the LGS-TOU tariff? And why would they introduce a new
TOU rate for schools in this proceeding? Further, even if there were no significant
differences between marginal energy costs between on- and off-peak periods, TOU rates
serve several other purposes as well. For example, the costs associated with transmission
and generating capacity may be reduced if consumers are encouraged to shift
consumption to off-peak periods.

Nonetheless, while I am concerned about some of Mr. Jones’s reasoning, it now
appears we are in agreement that the differential between on-peak and off-peak energy
charges in the LPS-TOU tariff should not be reduced, if I am correctly interpreting page
32 of his Rebuttal testimony. Indeed, the differential between on- and off-peak energy

charges should remain the same as it is in the current LPS-TOU tariff.

Do you agree with Mr. Jones’ explanation of the new Interruptible Rider?
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A.

No. While I understand the reasons why the Company feels compelled to create the new

Interruptible Rider, the new rider is too narrowly designed.

I agree with the following statements on pages 32-33 of Mr. Jones’s Rebuttal testimony:
“The interruptible rate has not provided benefit to the system or other rate payers
in the last few years and the capacity needs of the Company do not justify
offering any discount for the interruptible service currently being provided. The
Company has proposed a new Interruptible Rider and proposed to freeze the
current IPS rate. Staff has agreed to this proposal.”

However, I disagree with the following statement on page 33:

“Without a need to interrupt during the peak load timeframe, the Company does

not see any value in creating a special deal that allows for a discount if the

customer can interrupt during the off-peak period.”

To be clear, in my previous testimony, I was not proposing any “special deals.” Rather,

the Interruptible Rider does not appear to recognize that there is value in having loads

that may be interrupted during off-peak periods, and therefore the Rider should be opened
to off-peak loads.

Many of the most severe reliability problems that electricity grids have faced in
recent years have started in, or extended into, off-peak periods. The Northeast blackout
of 2003 started on a Thursday afternoon and lasted two days — thus encompassing periods
which would be considered “off-peak” under the tariffs of UNS Electric. Many of the
reliability problems faced by the Electric Reliability Council of Texas (ERCOT) have
occurred during periods of relatively low demand, when generating units failed or

generation from wind farms fell below projections.
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Having a properly designed interruptible tariff can reduce costs for all ratepayers.
My recommendation is simply to make the tariff useful during all periods, not just the on-
peak period, in order to plan for a wider variety of contingencies. It is not reasonable for
the utility to assume that it will never experience a need for a resource during off-peak

periods in order to maintain system reliability.

Did the Company’s Rebuttal clarify the applicability of the Economic Development

Rate (EDR)?

No. On p. 33 of his rebuttal testimony, Mr. Jones states:
“NUCOR wants the load factor associated with the EDR to be calculated based on
the customer’s billing demand and monthly usage. The Company’s proposal
simply states the customer must have a load factor of greater than 75% to qualify.
The Company proposed this provision to encourage only the customers with the
highest load factor to participate. Changing the parameters in the tariff may result
in less efficient use of the system and may result in capacity issues. Therefore the
Company does not believe that any changes to the proposed tariff are necessary or
appropriate.”

Contrary to Mr. Jones’s assertion, I am not opposed to limiting the EDR to customers

with high load factors. However, the calculation of “minimum load factor” in the EDR

tariff is not clear. In order for an EDR tariff to be valuable, the terms must be absolutely

clear to current and potential customers. I suggest that the requirements be clarified to

reduce any future confusion.

10
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The load factor of a customer over some period of time may be calculated in the
following manner:

Load Factor = (Customer’s Energy Consumption (kWh)/ Hours in the Period) /

Customer’s Peak Demand (kW)

In the EDR tariff proposed by the utility, it is not clear which measure of the Customer’s
Peak Demand should be used in the formula. For an LPS or LPS-TOU customer, for
example, the options for measuring demand might include the customer’s highest demand
during a peak period, the customer’s highest demand during an off-peak period, the
customer’s contribution to the monthly or annual system peak, the contract capacity value
mentioned in part 4 of the Billing Demand section of the tariff, or the 500 MW minimum
demand also mentioned in part 4 of the Billing Demand section of the tariff.

It is also unclear how the requirement that load factors be calculated for ““the
highest 4 coincident-peak months in a rolling 12-month period” would be implemented.
Does this suggest that the average of the load factors for four summer months would need
to exceed 75%? Or would the customer’s load factor in each of four months need to
exceed 75%? Which months are “coincident-peak months™? How will this calculation
“roll”? Would a calculation made in the middle of 2017 include values from the later
summer months of 2016?

To determine whether expansion of an existing facility might qualify for the
proposed EDR tariff, would both the existing load and the load of the proposed expansion
be considered in the calculation of the load factor? Or would this calculation merely

consider the proposed expansion?

11
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It seems appropriate that the value for “Customer’s Peak Demand” used in the
load factor calculation should be the same demand value which is used as the basis for
the demand charge. I presume that this is the measurement that UNS Electric intends to
use in this calculation. This is a value that appears on the customer’s bill, and thus is
transparent and known to both the utility and the customer.

When an existing facility is expanded, I presume that this load factor calculation
would need to include both existing load and the load associated with the proposed
expansion. Unless the new operations associated with the expansion were separately
metered, it would be difficult to calculate the load factor associated with the expansion
alone.

I recommend that, at a minimum, the utility provide a further explanation or
sample calculations for “the highest 4 coincident-peak months in a rolling 12-month
period” feature of the formula within the tariff.

In summary, I am not challenging the utility’s proposal to limit Rider EDR to
customer with high load factors. I am merely recommending that the load factor
calculation be described better to reduce any later confusion. The present wording is

extremely unclear.

Do you agree with Mr. Jones’ characterization of Nucor and other Intervenors in
the rate case as expressing “special interests?”
No. On page 34 of his rebuttal testimony, Mr. Jones states:

“As that evidence is considered, some thought must be given to the specific

parties who express a special interest. This includes the low income customers,

12
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solar providers, specific customers such as NUCOR, WalMart, the Fresh Produce

customers, and other groups like SWEEP and WRA. All of these groups want the

general rate design and cost recovery allocation to benefit their individual

interests.”
Nucor’s interest in this general rate case, as it was in the previous rate case, is in the
establishment of just and reasonable rates for UNS Electric customers. The Company’s
own Cost of Service Study indicates that Nucor and other large customers are currently
subsidizing other rate classes. And I have demonstrated through testimony that the
Company’s policies and pricing do not reflect the cost allocation principles outlined by
Company witnesses.

As I explained in my previous testimony, electricity is one of the highest variable
input costs in steel production. Nucor has operated a rolling mill in Kingman since 2008,
and has sought to reduce costs wherever possible to maintain profitability. However,
Nucor is not a monopoly, and the price of steel is not set by a Commission. Rather, steel
prices are the product of a highly competitive global commodities market, where steel
producers in Mexico, China, Turkey, and other countries put near-constant price pressure
on American steel mills like Nucor.

Nucor’s rolling mill is an essential component in Kingman’s economy — an
economy that was hit particularly hard by the bankruptcy of the Mineral Park Mine and
the loss of hundreds of jobs a few years ago. As UNS Electric acknowledges on page 3
of its Application, an 8% drop in retail sales is due, in large part, to the loss of Mineral
Park, UNS Electric’s previously largest customer. The loss of large industrial loads

affects not only the cities close to industrial customers, but ultimately all UNS Electric
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customers. It is therefore critical that the rate design applied to large industrial customers
— and all customers, for that matter — reflect sound ratemaking principles. Each of
Nucor’s recommendations above would provide a more accurate and more consistent rate

design for industrial customers.

On page 35 of his rebuttal testimony, Mr. Jones states:
“NUCOR is the only customer in the TOU class and is currently the Company’s
largest consumer. Therefore the Company is of the opinion that its allocation of
demand related costs is reasonable and any change to how it is recovered would
not change the total cost allocated to that class, only how that TOU customer
would pay the same total amount. Therefore no change in how demand charges
are recovered is warranted.”
Is Nucor indeed challenging the class cost allocation proposed by UNS Electric?
No. Nucor has not taken issue with allocation of demand-related costs to various
customer classes proposed by UNS.

It is my understanding that the LPS rate class includes LPS-TOU customers, and
that there would be four LPS customers (including Nucor) if the utility’s proposal to
move a number of customers presently within the LPS class to the LGS rate class is
adopted. My recommendation does not impact the total costs to be collected from the
LPS customer class. However, it may impact the revenues collected from each of the
four customers within that class. That is, revenues would be collected from the LPS class
(including LPS-TOU customers) in a more equitable manner, consistent with the cost

causation theories endorsed by the utility.
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While we have not objected to the allocation of demand-related cost to various
customer classes proposed by UNS Electric, we have objected to the utility’s proposed
design of the demand charge. We strongly believe that it is inconsistent with the theories
of “cost causation” advanced by UNS. My direct testimony is designed to resolve these

inconsistencies.

II. RESPONSE TO THE DIRECT TESTIMONY OF STAFF WITNESS MR.

HOWARD SOLGANICK

Please state your primary concern regarding the direct testimony of Mr. Solganick.
The analysis provided by the utility in this proceeding concludes that the LPS rate class
(including LPS-TOU customers) should be assigned no rate increase in this proceeding.
Nonetheless, Mr. Solganick recommends that all customer classes should receive a rate
increase. His testimony on page 22, line 23-24 states:
“There should be a lower bound of 50 percent for any class’ increase compared to
the overall increase.”
Apparently, he would like to see all classes “share the pain” of the rate increase,
irrespective of whether that class is already subsidizing other rate classes. Yet, imposing

a rate increase on the LPS class would contradict his first proposed “principle.”

What is this principle?
The first principle identified by Mr. Solganick for the purpose of allocating revenue

requirements among rate classes is:
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“The individual rate classes should be gradually moved toward an UROR of
1.000 over one or more rate cases depending on the frequency of rate cases and

the distance of the class’ UROR from 1.000.”

What is the UROR?
Mr. Solganick defines the UROR or Unitized Rate of Return as the class return divided
by the Company return. Thus, a value above 1 would suggest that the rate of return from

a class is greater than the Company’s anticipated overall rate of return.

Why would Mr. Solganick’s recommendation to impose a rate increase on the LPS
class violate his first principle?
Mr. Solganick’s recommendation would move LPS rates in the wrong direction. The
utility’s analysis suggests that this class deserves a decrease in rates, not a rate increase.
For example, Mr. Jones’ Direct testimony (p. 25, line 15) suggests that UNS Electric is
presently earning a return of 27.95% from this class at present rates using an Average &
Excess cost allocation. Thus, LPS rates should be reduced if the goal is to gradually
move each class to a UROR of 1.000 as recommended by Mr. Solganick.

The calculations within the boxed area of Mr. Solganick’s Exhibit HS-4 suggest
that his recommendation would raise the UROR for the LPS class to a whopping 5.29!
That is, the utility would earn a 36.62% Rate of Return on Rate Base from LPS

customers, which is 5.29 times the utility’s overall rate of return.” The figure below

2 Technically, the UROR for the LPS class would indeed decline under Mr. Solganick’s recommendation, from a
UROR of 12 (=27.95/2.31) to 5.29 (=36.62/6.92). However, this is not a reasonable comparison because the
utility’s present return at present rates is low because UNS Electric’s actual rate of return is low. The percentage

16
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graphically compares Mr. Solganick’s recommended class rates of returns, based on the
boxed area within his Exhibit HS-4. The bars in this graph indicate the rate of return
which would be received by the utility from each class, under Mr. Solganick’s
recommendations. The rate of return received by the utility from the LPS class would be
over 64 times higher than the rate of return from serving the Residential Service class.’
The rate of return for serving LPS customers would be nearly 18 times higher than the

return earned from serving Small General Service customers.*
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Staff Proposed Rate of Return by Class

Q. How do you recommend that this inequity be resolved?
A. Although the original proposal by UNS Electric for a small decrease in LPS rates would

result in a continuation of a situation whereby LPS customers were subsidizing customer

rate of return earned by the utility from serving the LPS class would increase considerably under Mr. Solganick’s
recommendation.

? That is, the utility would receive a rate of return of 36.62% from LPS customers, as opposed to a 0.57% rate of
return from Residential Service customers.

* That is, the utility would receive a rate of return of 36.62% from LPS customers, as opposed to a 2.07% rate of
return from Small General Service customers.

17




1 in other classes, Nucor can agree to it, provided there is a commitment to reducing such

2 subsidies in subsequent rate cases.

4 1Q. Does this conclude your surrebuttal testimony?

5 1A Yes, it does.

18
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Q. Please state your name and business address.
A. My name 1s Kenneth L. Wilson. My business address is 2260 Baseline Road,

Suite 200, Boulder, Colorado 80302.

Q. By whom are you employed and in what position?

A. I am an Engineering Fellow with Western Resource Advocates ("WRA”). WRA
1s a nonprofit conservation organization working to protect and restore the natural
environment of the Interior American West. WRA’s Clean Energy Program works to
develop and implement policies to reduce the environmental impacts of the electric
power industry in the Interior West by promoting the expanded use of renewable energy,

energy efficiency, and other clean energy resources in an economically sound manner.

Q. Please give a brief description of your professional experieﬁce and education.
A. I am an electrical engineer with over 40 years of experience. I worked at Bell
Labs as a systems engineer for 18 years and have been a consulting engineer with my
own consulting firm for the past 15 years, and most recently an employee of Western
Resource Advocates. For the past seven years I have worked on a number of distribution
grid related projects, looking at grid efficiency, Demand Side Managément (“DSM™), and
renewable energy ;ﬁtegration. 1 have Master’s and Bachelor’s degrees in Electrical

Engineering from the University of Illinois and Oklahoma State University, respectively.

My qualifications are included as Attachment KLW-1 to this testimony.
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I.  Summary

Q. Please summarize your testimony.

A. UNS Electric, Inc. (UNSE) is proposing dramatic changes in the way rates are
calculated for residential customers who install Distributed Solar Generation (DSG)‘
Currently, customers who install DSG have all of the energy generated by their system
“netted” against their energy consumption. Aside from this net metering, these customers
are i the same rate class and are under the same rate structure as other residential
customers UNSE is proposing in this rate case to change the rate structure for customers
who mxtall new DSG systems in two ways. First, all energy that is produced by the DSG
system and exported to other UNSE customers will be credited at a lower rate. Secondly,
UNSE is proposing to assess large demand charges for peak hourly energy use c‘aﬁii
month.

In the testimony below, I first address the issue of creating a special rate class for
residédﬁal customers with DSG. Secondly, I address concemns I have with asses-éidg.:
deménd charges on residential customers. Third, I propose a minimum bill as an |
altumatlve for demand charges. Fourth, I discuss the advantages of Time of Use (TOU)
rates Flfth, I discuss the problems with doubling the monthly service charge S;Xth I

dxscuss battery storage as a new technology that will need to be considerer! in rate cases.

Q. Please summarize your recommendations.
A I recommend that the Commission not create a separate rate structure for
customers with DSG systems. The issues associated with whether those customers are

providing adequate contributions to fixed costs are no different from the contributions
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associated with vacant and seasonal properties and other customers with low energy use.
In the alternative, ] recommend allowing UNSE to assess a2 minimum bill to recover a
portion of fixed costs from all residential customers and to continue recovering most
fixed costs with charges for energy. I also recommend moving all residential customers
to TOU rates, and I recommend against a high monthly basic service charge. Finally, if
the Commission decides a demand charge ';s appropriate, it should be modest and should
only be assessed for a customer’s peak hourly demand during a defined system peak load

time of day, each month.

II.  Separate Rate Structures for DSG Customers

Q. Should DSG customers be treated as aééparate rate class?

A.  No. Idonotbelieve it is necessary or desirable to create a separate rate class for
customers who self-generate electricity. Much of the energy they generate s used on-
site, lowering their load in a manner similar to customers utilizing energy efficiency
measures. The method of appropriately assessing‘the utility’s fixed costs to DSG
customer and non-DSG customers can be identicai;' When the issue of exported energy s
removed from the discussion, DSG customers look 'iike other customers with relatively

low energy use.

Q. In what way is energy generated by DSG similar to energy efficiency
measures?
A. Much of the energy generated by DSG 1s used on-site to power part of the

customer’s use of air-conditioning systems, refrigerators, etc. To the UNSE system, this
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has the appearance of a load reduction similar in nature to putting in a more efficient air-

conditioning system, a more efficient refrigerator, etc.

Q. Do we need a separate rate structure for customers who implement energy
efficiency measures?
A No. To the best of my knowledge, no state has proposed creating a separate rate

class for customers who implement energy efficiency measures.

Q. Isa sepéfate rate class needed to assess a fair share of the utility’s fixed costs
for distribution, transmission and generation to DSG customers?

A No. I discuss the pros and cons of alternative rate structures below, such as
deﬁand charges; rmmmum bill, and TOU rates that can be used equitably for all. :
customers, including DSG and non-DSG customers. Both sets of residential customers
would have the.sam; issues with these rate structures and there is no need to treét them in

separate classes.

Q.’ Do your ;omments on these rate structure issues apply to all customers or
Jusf DSG custméﬁgts?

A. My comments on demand charges, minimum bill, time of use rates and monthly
customer charges apply té all customers and not just DSG customers. [ will be discussing
pros and cons for various rate structure elements that apply generally to all residential

customers.
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III. Demand Charges

Q. What are your concerns rggarding UNSE'’s proposal to assess demand
charges on residential cusiomers who have DSG?

A One concern is that residential customers will not understand demand charges and
will not have the information necessary to change behavior in a manner that will control
the level of demand char/ge they are assessed. I believe 1t will increase bills for low
income customers and customers with electric heating. 1 am 2lso concerned that a
demand charge for residential customers will act like very high fixed charge and will

surprise many customers with much more erratic, unpredictable, and unmanageable bills.

Q. What is the basis for your concéfn ‘that residential customers will not
understand demand charges?

A. There is a big &ifference between un’dyerstanding how much electricity you use
each month and how fast you use electricity in an hour. [ Iobk at my electricity bill each
month to see how many kilowatt hours (kWh) I have used and compare it to previous
months and the previous year. As an electrical engineer I understand philosophically that
I have peak use hours during the month, btit I generally havebl:.ittle control over how high
that peak 1s. This was especially true when my two teenagé daughters were living at
home with my wife and me. I didn’t know, and they didn’t know, when various
appliances get turned on and how that interacts with air conditioning, washing machines,

dishwashers, refrigerators and other appliances that may be operating. To effectively

manage their demand charge, customers would need to monitor individual appliances that
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they turn on at the same time during every hour of the day and know when large,

automatic appliances (like air conditioners) are already running.

Q. Will this lack of understanding about the rate of electric use result in
surprises when the electricity bill arrives each month?

A, [ believe it will. I think customers could easily see demand charges vary by a
factor o1 2 or even 3 from one month to the next. It all depends on the simultaneoué use

of appliances, some automatic and some controlled by the customer, being very different

- from one month to the next. If your family happens on one day to all arrive home at the

same time and start using various appliances, it can be very different from the average
use during that month and other months. The demand charge that would be assessed is

seeminglhy random from the point of view of the customer.

Q. Dé the hourly pegk demands by various residential customers occur during :
the saine. hour during tk(ne month?

A No, the peak dem;pé by any random group of residential customers would rarely
be durin'g:the same hoﬁ 1.11;";1 month. The peak load hour during a month for my housé is
unlikeiy o be the peak lc;éd time for my neighbor’s house. While there is some
correlation with respect .’to average peak hours, the ac:cual peak hours are unlikely to be at
the same time of day on the same day of the month. What this means is that if you take
the hourly peak kW in a month for each residential customer and add them all up, the
total will be far more than the actual peak load presented by residential customers to the

UNSE system. This is also true at the feeder and substation level. As a result, UNSE’s
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demand charge proposal presents a very real risk of overcharging residential customers

for demand in excess of the costs the utility incurs to satisfy that demand.

Q. Does the demand assessment for a month have the potential to penalize a
customer with respect to the coincident peak load of other residential custqmers and
with peak load on the UNSE system?

A Yes. The demand charge that UNSE is proposing does not take into account
whether the customer’s peak demand coincides with peak load on the UNSE system. A
particular customer’s peak load could occur in the morning, when system load is average,
during evening when peak load is high, or during the night time Wﬁen peak load is low.

It may also not correspond to the peak load times of their neighbors-on the same feeder.

Q. Does the demand charge that would be assessed on a residential customer
correspond to the peak load on the substation and feeder that serves that customer?
A. No, not necessarily. A particular customer’s peak demand during a month may be
far removed from the time of peak demand on the feeder or substaﬁoﬁ»serving that
customer. One of the main components of fixed costs that UNSE wants to recover is the
cost of the distribution grid, which include costs such as the service transformer, actual
poles and wires of the feeder, and all of the components of the substation. To more
accurately assess demand charges in line with established principles of rate design,
UNSE should have a portion of the demand charge that is based on the time of day and

day of the week when the customer’s substation experiences peak load and the

customer’s feeder experiences peak load. This would match the customer’s peak load
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with the peak loading on the feeder and substation serving them. While a demand rate
structure with this level of detail would be more accurate in assessing costs, it would still

be unpredictable for the customer.

Q. Is it possible for UNSE to assess a portion of demand charges based on the
customer’s substation and feeder?

Al Yes. UNSE should have hourly load data for all feéders and substations. The
times during the day when feeder and substation loads are at peak could berused, along
with the information on the customer’s peak hours of use, to correctly assess and bill for
a portion of the customer’s peak demand based on the customer’s peak substation and
feeder load. The portion of the customer’s demand based on these distribution grid peaks

could be prorated with the customer’s peak load during system peak load.

Q. How would demand charges impact customers with all elecfric heating? .-
A. Customers with all electric heating have some unique problems with demand
charges. Electric heating loads peak in the winter, when systems loads are not at peak. ..
Peak heating load hours for a customer can occur during the night time, when
temperatures are low, and the system load is low. Assessing high demand charges for
night time peaks during winter months unduly penalizes customers with electric heat and
does not accurately represent the utility’s costs for capacity at the system or distribution

grid level.
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Q. Will demand charges increase bills for low income customers?

A Itis likely. Essentially, demand charges act like increased fixed monthly charges.

Even customers with small homes and relatively low energy use still have air
conditioners, refrigerators, washing machines, televisions and other household
appliances. Many times they also have the least efficient appliances, causing higher
loads than other customers. I would expect demand charges to unduly penalize low

income customers.

Q. Do demand charges disincentivize energy efficiency?

A Yes, they can cause energy efficiency to be disincentivized. For example, a

family could have several zones of central air conditioning with setback thermostats to let
the house warm up a bit when the family is gone. When the setback thermostats trigger

the air conditioners to turn on when the family is to return, all the zones could be full on

for:more than an hour. This can cause a spike in demand. A home with several-window

airconditioners can have the same problem, when they are all turned on at onee.: in
~addition, the fixed charge nature of demand charges will reduce the financial incentive to
save energy because a reduction in volumetric consumption will have a smaller impact on
their overall bill. When more of the bill 1s in a fixed monthly customer chargeand\ a
demand charge, as UNSE is proposing, less of their monthly bill will be due to actual
energy use. In other words, because demand charges essentially function as higher 'ﬁxed
charges for residential customers, the energy or volumetric price must be correspéndingly

reduced. Reducing the volumetric rate has been shown to increase residential energy

consumption.
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Q. Do demand charges help collect a fair share of revenue from vacant and
seasonal homes?

A No.‘ The demand charge for a vacant home will be minimal, as will a home that is
vacant for months at a time. UNSE has stated in testimony that vacant homes and
seasonally occupied homes are not paying their fair share for connection to the system.
They are making a fair observation, but their solution of demand charges does not
address the 1ssue. As I will address in the next section, a minimum bill can more

effectively address this issue.

Q. How would demand charges impact ‘electric vehicles?
A Demand charges are bad for electric vehicles charging. This is especially true for:

Level II chargers that charge the vehicles quickiy. Charging an electric vehicle puts a

substantial load that lasts for several hours. Ewvenif the vehicle is only charged at night, it +

could represent a customer’s peak load for the month. If the customer needs to charge
their electric vehicle during the day, when an air-conditioner is running, their demand
would be very high, incurring a large spike in their utility bill under the UNSE rate

structure for DSG customers. It is far better touse TOU pricing as I will explain below.

Q. If the Commission decides demand charges are appropriate for DSG
customers, how should the demand charges be structured?

A While I do not recommend using a rate structure with demand charges for

residential customers, if the Commission determines that demand charges are appropriate,
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I have the following recommendations. UNSE has proposed a demand rate that uses an
hourly average for an individual customer’s peak demand. Using an hourly average 1s
better than using a shorter time period. I would recommend against using a shorter
period. The UNSE demand charge could be improved by using only those customer peak
demand hours that occur within system peak load hours. This would reduce problems of
setting demand charges during night time hours when system load is low. For example,
if a customer hit a peak demand during one night time hour of 10 k€W due to winter
héating Joad, but their maximum load for the month during a system peak load hour was:
5 kW, the demand charge for the month should be 5 kW and not 10 kW.
The Commission should also consider requiring that a portion of the demand
charge be calculated during the peak load hour for the customer’s feeder and substation. . =
Finally, if demand charges are used, they should be set at a rate much lower than . -
those proposed by UNSE. Most of UNSE’s fixed costs should be recovered from the .-
customer’s volumetric energy use. Using a much lower demand charge than proposed by:.
UNSE would reduce, but not eliminate, the problefns with demand charges that are

described above.

IV. Minimum Bill — A Better Alternative

Q. What is 2 minimum bill and how does it differ from fixed customer costs and
demand charges?
A. Charging customers a minimum bill each month is an alternative way to recover a

portion of fixed costs that would otherwise not be recovered from very low use

customers. A minimum bill is a fixed charge each month that includes a charge for a
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minimum amount of energy as well as the traditional fixed customer charge. For
example, if the fixed customer charge is $10 per month and retail energy charges are
$0.10 per kWh, a minimum bill of $30 per month would include 200 kWh of electricity.

This guarantees that a portion of the utility’s fixed costs are covered by all customers.

Q. Should the minimum bill cover all fixed costs?

A. No. Coifcaring all of the fixed costs of the utility with a minimum bill would make
the minimum bill to high. Most of the utility’s fixed costs should continue to be
collected with energy charges. The minimum bill just-assures that all customers pay a -
share of the fixed charges, whether or not they actually use the electricity that is included
in the mlmmum biH. One benchmark for setting a minimum bill is to look at how much
electricity low use, low income users typically use. :Monthly bills for low income, low

use customers should not go up.

Q. Is this a better solution for low income customers?
A Yes. Compared to a demand charge, a minimum bill provides far more financial
predictability. The amount of the minimum bill should:be set with low income customers

in mind, such that very few of them would see an increase in their overall monthly bill.

12
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Q. Does a minimum bill help with the problem of vacant and seasonally
occupied properties not‘ paying their fair share of fixed costs?

A, Yes, a minimum bill can be used with all residential customers and would
certainly be assessed on vacant and seasonally occupied properties, whether or not the

properties use the full kWh included in the minimum bill

Q. Does a minimum bill help allocate costs to DSG customers?
A. Yes. ForDSG systems that are producing a large percentage of the customer’s
yearly energy use, the-minimum bill would still assess them a charge that would cover

some portion of fixed costs.

Q. Is a minimum bill easier for customers to understand?

A Yes, a minimum bill is a quantity that is easy to know and easy to understand,
unlike demand charges. There would be no surprises with a minimum bill. This is very
different from demand charges, which can Be quite variable from month to month,

making it difficult for customers to Budget and, potentially, to pay.

V. Time of Use Rates

Q. Should UNSE transition to Time of Use rates for all customers?

A. Yes. Many of the issues that UNSE is raising about the n¢ed to match cost
recovery to cost causation can be handled by using TOU rates for all residential
customers. The costs of generation vary by time of day and day of week, and so does the

need for capacity on the UNSE grid. Setting prices based on when the energy is used by

13
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the customer can better capture the cost to provide that energy and the capacity on the

grid to deliver that energy to the customer.

Q. Is this true for all residential customers, or just customers with DSG?
A In the long run, it will be better for all residential customers to be on TOU rates.

TOU rates better reflect the actual cost of service.

Q. Why?

A. The cost of generétion is low at night and high during the late afternoon and early
evening hours, with generation costs somewhere in between during the morning and into
the early afternoon. Having three different rates for the three periods of the day can

reflect the relative cost of service delivery during different times of the day.

Q. What about rates during the weekend?
A. Weekend energy use is generally not as high as energy use on the weekday. A
special weekend rate could be developed, or you could simply use one of the weekday

rates.

Q. Does the cost to deliver energy over the grid change with time of day and
day of week?

A. Yes. The energy grid, at both the transmission and distribution level, must have
the capacity to deliver power during peak load conditions. Customers who use the

system more during those peak periods should pay more. TOU rates do just that.

14
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Q. How will TOU rates impact low income customers?
A I would not expect TOU rates to impact low income customers adversely. If low

income users use less air conditioning, TOU rates could actually lower their monthly bill

during summer months.

Q. Will TOU rates be understandable by residential customers?
A. Yes, they should be. It would be easy tor customers to understand that electricity

is expensive from late afternoon into the early evening and cheaper at mght.

Q. Do TOU rates give customers an opportunity to save money on their utility
bill?
A. Yes. Customers can choose to use less energy during peak hours and more

energy during low load hours.

Q. How do TOU rates impact customers with DSG?

A. It depends on the time periods that are used and the generation patterns of DSG in
the UNSE service territory. Generally, DSG produces maximum output when the sun 1s
high in the sky, aroﬁnd the noon hour. In the summer, on a cloudless day, DSG will have
good production into midafternoon when demand 1s faiﬂy high. DSG starts falling off in
late afternoon and early evening, when demand is usually the highest. If TOU rates

follow system demand, and the DSG customer’s use patterns are consistent with that
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pattern, then the energy from the DSG system that is used on-site will be more valuable

than it would be in a rate structure that has no TOU.

Q. Do TOU rates encourage adoption of energy efficiency measures?

A Yes. As mentioned above, TOU rates will encourage customers to move some of
their energy consumption to hours of the day when energy is cheaper, saving them
money. TOU rates will stimulate Demand Response applications such as air conditioning
systems taat make ice at night and use it for cooling during the heat of the day, when

energy prices are high.

Q. How will TOU rates impact electric vehicle charging?. -

A. TOU rates are ideal for incentivizing efficient electric vehicle charging. The EV
charges can be set to charge at night, when energy prices are low.  EV owners who
charge during peak load hours will pay a higher price, as they should.

v

VI.  Basic Service Charge

Q. 'UNSE is proposing to raise the basic service charge forvresidential customers
from $i0 per month to $20 per month. Do you think this is appropriate?

A No. The basic service charge should reniain at the $10 level. Doubling the basic
service charge, or raising it significantly, is not necessary and does not incentivize

economically efficient customer behavior.

16
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Q. Why is raising the basic service charge unnecessary?

A. UNSE can continue to collect adequate revenues from charges for energy use, as
it has done successfully in the past. If UNSE is concerned about inadequate funding of
fixed costs from vacant properties, seasonally occupied properties and customers with

DSG, they can adapt 2 minimum bill rate element as described above.

Q. Why is 2 minimum bill preferable to increasing the basic service charge?

A A minimum bill includes some amount of -énergy that is essentially “prepaid.”

For example, a minimum bill of $35 could include 250 kWh of electricity. The basic
service charge does not include a minimum level of electricity. For low income users this
can make a difference. For vacant and seasonally occupied properties and for DSG

customers, the minimum bill accomplishes the same goal as a higher basic service

charge.
Q. Does a high basic service charge discourage energy efficiency?
A. Yes. High basic service charges discourage energy efficiency by reducing the

amount of the customer’s bill associated with volumetric energy consumption. When the
customer reduces their use, it has less impact on their bill. The overall impact is to

increase customer bills and disincentivize energy efficiency.
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Q. What cost elements are generally considered appropriate to collect in the
basic service charge?
A. The basic service charge should only include costs that are directly associated

with the customer, such as billing, collections, and the service drop.

VIL.  Battery Storage

Q. Should the Commission begin consideration of customer sited battery storage
in rate designs?
A. Yes. In the next few years we will see behind the meter, customer owned battery

storage that is integrated with DSG. There may also be applications for such storage that

1s not associated with DSG.

Q. Is battery storage good for the grid and the UNSE system?

A Yes. Battery storage can be used to reduce peak loads and to shift energy from: -

mormming hours when energy is less valuable to evening hours when it is more valuable.

:Both of these applications help the UNSE system. Generation costs for /N SE are much-

- ‘higher during peak load times. Battery storage, when it is used to shift eneréy to peak

load times, helps to reduce the need for more expensive generation. It alsc can help

relieve congestion on the distribution grid.

18
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Q. Can battery storage be used to reduce a customer’s peak demand and
thereby reduce demand charges?

A One application for battery storage is certainly to reduce peak customer load and
thereby reduce demand charges. This is being done today by commercial customers in
California and Pennsylvania, where demand cha;rges are high. However, the economics

of using battery storage to reduce residential demand charges are not as favorable.

Q.  If the Commission i'mplements. the demand charges UNSE is proposing for
DSG customers, can the customers use battery storage to reduce the demand
charges?

A. They can, but with the current price of battery systems, it is unlikely to be cost
effective. Very few customers today would be able to afford a battery system that would

significantly reduce the demand charges that UNSE is proposing.

Q. Can customers use battery storage to help lower their bills if TOU rates are
implemented?
A Yes. Battery storage can be used to store energy that would have been exported

from the customer’s DSG system to the UNSE grid and then use that energy in the
evening when the sun is down to power éhe customer’s energy needs. This helps the
customer by using more of the energy generated by the customer’s DSG system on-site
instead of exporting the energy to the UNSE system. And it also leads to a more efficient

overall system.
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Q. Is it better for the UNSE system for battery storage to be used in reducing
the customer’s demand charges or during a time when UNSE needs additional
energy to meet total customer demand?

A. This is an interesting question that gets back to my earlier discussion about the
fact that a customer’s peak demand may not be coincident with the UNSE system’s peak
load. It would be better for the UNSE system for battery storage to discharge into the
grid-Gsiring system peak demand conditions, father than trying to reduce the custoner’s
imii.vidual peak demand that is not coincident with system peak demand. If demand .
charges are imposed on residential customers, operating the battery to help the customer

reduce their bill may not be in the best interest of the UNSE system.

Q. . How could this conflict be solved?

A. It would be better if behind the meter customer owned battery storage systems
were controlled by the utility than by the customer. The-utility knows when the energy is
needed.and can operate the battery most efficiently. However, if the battery is operated
in thiéir%énner, the customer should get any demand charges waived or dramatical}y":' -

reduced.

Q. ° What are you recommending the Commission do in this rate case wits
respect to battery storage?

A. I am bringing this issue to the Commission’s attention as I see it becoming a
significant issue in the not too distant future. I don’t think that changes need to be made

immediately in rate structures to accommodate battery storage. However, the

20




W

Commission should be thinking about this issue for the future, when consideration should

be given to battery storage in utility rates.

Q. Does this conclude your testimony?

A. Yes.

21
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Q.  Please state your name and business address.
A. My name is Kenneth L. Wilson. My business address 1s 2260 Baseline Road, Suite 200,

Boulder, Colorado 80302,

Q. Did you submit Direct Testimony on behalf of Western Resource Advocates?

Yes.

Q. Have you reviewed the Direct Testimony filed by the Utilities Division (“Staff”) of the
Arizona Corporation Commission and Rebuttal Testimony filed by UNS Electric (“Company”)
in this docket.

A. Yes.

Q. What subject matter do you cover in your Surrebuttal Testimony?
A. I address the opinions of Staff and the Company regarding the advisability of switching

residential customers from a 2-part rate design to a 3-part rate design that includes demand charges.

I.  RESPONSE TO STAFF
Q. In his testimony Mr. Broderick proposes to shift from a 2-part rate structure to a 3-part
rate structure. Do you agree with his opinion in this shift?
A No. Moving to a 3-part rate structure with demand charges for residential and small
commercial customers is a radical change in rate design that is unnecessary. Transitioning to a 2-part

Time of Use (*“TOU”) rate structure with a minimum bill is a more reasonable approach that avoids
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many customer issues inherent with demand charges. I addressed many of the issues with demand

charges in my direct testimony and will not repeat them here.

Q. Have any other state commissions adopted a 3-part rate structure with demand charges
for all residential and small commercial customers?

A. Not to the best of my knowledge.

Q. Mr. Broderick is concefned the Company does not recover a fair share of fixed costs
from all customers, and proposes demand charges as a solution. Do you agree with his
opinion?

A. I agree that each customer should pay their fair share of fixed costs. However, as I stated in
my Direct Testimony, I believe that TOU rates with a modest minimum bill are a better mechanism
to accomplish this goal. TOU rates:more accurately assess both fixed and variable costs to the
customers who are using energy during peak load hours. The minimum bill also helps assess fair

costs to vacant and seasonal properties, which a demand rate does not.

Q. Mr. Broderick suggests that demand charges “...’Wi" better assist customers to avoid
utility‘ costs, and it will encourage adoption of additional technologies.” Do you agree with this
statement?

A. No. While many enérgy efﬁcien’cy technologies have been designed to allow residential and
small commercial customers to reduce their energy use, there are few if any technologies that are
available to economically reduce demand charges. Battery storage solutions are being marketed in

some states to reduce demand charges for larger commercial customers, but these solutions are
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expensive and not designed for smaller energy users. Someday, battery storage systems may be an
economic means to reduce demand charges for smaller energy users, but it seems unfair to implement

demand charges before such technology is widely available.

Q. Mr. Solganick presents an analogy for demand charges in the rental car energy: when a
customer rents a larger sized car for a higher price, this represents a demand charge. Do you
agree with his analogy?

A. .. No, in fact I completely disagree. Rental car companies, like other competitive businesses,
cover their fixed costs with volumetric pricing. Renting a larger car for a higher price is not a
demand charge, it is simply renting a higher value service. The analogy with the electric industry
would be paying for a higher grade of reliability, for example. Rental car companies cover their fixed
costs by renting cars one day at a time, or one Week at a time. If each member ofyour family ren;[s a
separate car, you are not charged a “demand charge” because you are renting more'cars. Virtually all

competitive businesses recover fixed costs by volumetric pricing. Ry

Q. What are additional examples of competitive businesses covering all their fixed costs
with. velumetric prices? : A

A. -+ The airline industry has huge fixed costs in airplanes and other infrastructure. They recover
those costs one seat at a time. The hotel industry recovers fixed costs one room at a time. Oil
cornpanies recover tﬁe huge fixed costs of refineries and fueling stations one gallon at a time.
Grocery stores recover fixed costs one apple at a time. None of these industries use demand charges.
If a non-monopoly business began assessing demand chafges, customers would undbubtedly shift to a

competitive replacement that does not assess demand charges.
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II.  Response TO THE COMPANY
Q. Mr. Overcast states in his Rebuttal Testimony that WRA’s support for a low customer
charge is not a good method of assessing costs to the cost causer. Do you agree with his
assessment? |
A. Not in general. A single distribution feeder is shared by many hundreds or thousands of
residential customers. The only element of the distribution grid that is shared by small numbers of
customers is the service transformer. While one could make an argument that the cost of the service
transformer could be assessed more granularly, the larger costs embedded in the feeders aﬁd
substation are used by all and should be shared by all in volumetric charges, as has been done for

many years in many states.

Q. Mr. Dukes in his Rebuttal Testimony presents a chart on page 22. What does that chart
indicate about the impact of demand charges-on customer bills for customers with low monthly
energy use?

A. Mr. Dukes uses the chart to discuss impacts of various rate structure changes on DG. I find
his calculations of the impacts on customers without DG inte?resting with respect to the impacts of a
3-part rate structure on customers who use lower amounts of energy each month relative to those who
use more energy each month. Looking at the second column of numbers (Proposed 3-part Rate: No
DG@G) we can see that the monthly bill of custoimers who use 500 kWh per month increases by $3.51,
while customers who use 1,500 kWh per month see a bill decrease of $18.81. The crossover point
seems to be about 900 kWh per month, at which level custoﬁers see a $0.06 bill decrease per month.
The table suggests that all customers with less than 900 kWh per month of use will see bill increases

with a 3-part rate structure and customers with usage of greater than 900 kWh will see bill decreases.
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Increasing bills for customers who use less energy, who are often lower income customers, is poor
policy. It fails to send accurate price signals to customers about the overall cost of using energy and

disincentivizes energy efficiency and energy conservation.

Q. Does this conclude your testimony?

A. Yes.
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INSERT:

The 2014 anthorized program budget was $4.79 million, and the current authorized
program budget for 2015 and 2016 is $6.42 million each year.

Page 7, line 30, after 37,500, INSERT:

To 40,000 MWh

Page 7, DELETE the following text on lines 37-42:

SWEEP estimates that the total energy efﬁciéncy budget for 2016 should be about $4.2
million — higher than the $3.2 million approved /by the Commission in Decision No. 75297 for
2015, but lower than the $4.79 million Commission-authorized budget for 2014. SWEEP also
estimates that the annual energy efficiency budget for 2017 and each year for the balance of the
decade should be about $5.0-5.5 million,

INSERT:

SWEEP estimates that the total energy efficiency program‘bﬁdget for 2016 should be
about $4.85 million — which is less than the $6.42 million approved ‘by the Commission in
Decision No. 75297 for 2015 and 2016 each year, and only slightly higher than the $4.79 million
Commission-authorized budget for 2014 (note that these numbers for authorized and estimated
program budgets do not include other costs such as the performance incentive and evaluation).
SWEERP also estimates that the annual energy efficiency program budget for 2017 and each year
for the balance of the decade should be about $5.0-5.5 million,

A full copy of the corrected testimony is attached to this Netice.
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Direct Testimony of Jeff Schiegel, SWEEP
Docket No. E-04204A-15-0142

Introduction

Q. Please state your name and business address.

A. My name 1s Jeff Schlegel. My business address is 1167 W. Samalayuca Drive,

>o PR

Tucson, Arizona 85704-3224.

For whom are you testifying?

I am testifying on behalf of the Southwest Energy Efficiency Project (SWEEP).
Please describe the Southwest Energy Efficiency Project (SWEEP).

SWEEP is a public interest organization dedicated to advancing energy efficiency
as a means of promoting customer benefits, economic prosperity, and
environmental protection in the six states of Arizona, Colorado, Nevada, New
Mexico, Utah, and Wyoming. SWEEP works on state legislation; analysis of
energy efficiency opportunities and potential; expansion of state and utility energy
efficiency programs as well as the design of these programs; building energy
codes and appliance standards; and voluntary partnerships with the private sector
to advance energy efficiency. SWEEP collaborates with utilities, state agencies,
environmental groups, universities, and energy specialists in the region. SWEEP
is funded by foundations and the U.S. Department of Energy. I am the Arizona
Representative for SWEEP.

What are your professional qualifications?

A. laman independent consultant specializing in policy analysis, evaluation and

research, planning, and program design for energy efficiency programs and clean
energy resources. I consult for public groups and government agencies, and I have
been working in the field for over 30 years. [ have testified before the Arizona
Corporation Commission in many proceedings. In addition to my responsibilities
with SWEEP in Arizona, I am working or have worked extensively in many states
that have effective energy efficiency programs, including California, Connecticut,
Massachusetts, Michigan, New Jersey, Vermont, and Wisconsin.

What is the purpose of your testimony?

In my testimony, I will summarize the public interest in increasing electric energy
efficiency; discuss the status of UNS Electric’s energy-saving offerings for its
customers; recommend an increase in energy efficiency program funding and
offerings to benefit UNS Electric’s customers; and propose that energy efficiency,
as a core energy resource meeting the real energy needs of customers at lowest
cost, should be funded through a stable cost recovery mechanism, with cost
recovery in base rates.
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The Public Interest in Increasing Electric Energy Efficiency

Q. What is the public interest in increasing electric energy efficiency?

A. Electric energy efficiency is in the public interest. Increasing energy efficiency
will provide significant and cost-effective benefits for all UNS Electric customers,
the electric system, the economy, and the environment. Electric energy efficiency
is a reliable energy resource that is less expensive than other available energy
resources. Consequently, increasing energy efficiency will save consumers and
businesses money through lower electric bills and the deferral of unnecessary,
more expensive resources, resulting in lower total costs for customers.

Increasing energy efficiency also reduces load growth; diversifies energy
resources; enhances the reliability of the electriciiy grid; reduces the amount of
water used for power generation; reduces air pollution; creates jobs that cannot be
outsourced; and improves the economy. In addition, meeting a portion of load
growth through increased energy efficiency can help to relieve system constraints
in load pockets. By reducing electricity demand, energy efficiency mitigates
electricity and fuel price increases and reduces customer vulnerability and
exposure to price volatility. Energy efficiency does not rely on any fuel and is not
subject to shortages of supply, increased prices, or price volatility of energy fuels.

Q. What are the estimated costs for energy efficiency savings?

A. Energy efficiency is a reliable energy resource that costs significantly less than
other resources for meeting the energy needs of customers in UNS Electric’s
service territory. For example, in 2014, the cost of energy efficiency programs
per lifetime kWh saved was $0.011." Notably, in its 2014 Integrated Resource
Plan, UNS Electric identifies energy efficiency as the “lowest cost resource.” In
comparison, the levelized cost of new generation for other energy resources is
substantially more: natural gas combined cycle generation costs between $0.088-
$0.119/kWh; coal generation costs between $0. 125 $O 261/kWh; and nuclear
generation costs $0.154/kWh.®

Q. Why should energy efficiency be considered in the context of the UNS Electric
rate case proceeding?

' UNS Electric, January-December 2014 Demand Side Management Report, February 27, 2015,
http://images edocket.azee.govidocketpdf/0000160426 pdf. Costs include the cost of rebates and
incentives; training and technical assistance; consumer education; program implementation; program
marketing; measurement, evaluation, and research; and program development, analysis, and reporting
costs Demand response programs were excluded from this calculation.

2 UNS Electric, 2014 Integraied Resource Plan, April 1, 2014,
http:/fimages.edacket azee.gov/docketpd 0000152211 .pdf. Note that UNS Electric in its 2014

Integrated Resource Plan used a much higher levelized cost of energy efficiency of $60/MWh
($0 060/kWh), which is much higher than the current costs of energy sfficiency programs.
* Ibid.
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A. The Commission, in approving any order that changes or increases rates for
customers, should ensure that the least cost resource — energy efficiency — is fully
pursued. Consequently, in its order on the UNS Electric rate case, the
Commission should ensure that UNS Electric is on a path to meet the energy
savings levels set forth in the Electric Energy Efficiency Standard and Rule
(“EEES”) beginning in 2016; ensure that there is adequate funding to achieve the
EEES energy savings levels and attain the associated customer and public
benefits; and treat energy efficiency as the core energy resource that it is by
providing a stable, long-term cost recovery mechanism and adequate funding in
base rates.

The Status of UNS Electric’s Energy Efficiency Programs for Customers

Q. What energy efficiency programs and measures does UNS Electric offer to its
. customers? '

A. VNS Electric offers a suite of programs for both residential and commercial
customers, including homeowners, renters, limited income customers, small
. businesses, schools, and large commercial and industrial customers. Some of
these programs have been recognized as best practice programs. For example
UNS Electric’s Efficient Home program was recognized as “exemplary” in a-
“.recent national review of utility energy efficiency programs conducted by the
American Council for an Energy Efficient Economy (ACEEE).* ~

Q. ‘At what levels has UNS Electric invested in energy efficiency in the past?.

A. From 2011-2014 UNS Electric invested about $13.7 million in energy efﬁclency,
with the average annual expenditure belng about $3.85 million over the 2012-.
+ 2014 period (after the 2011 ramp up year).’ The 2014 authorized program budget
~was $4.79 million, and the cuxrent authorized program budget for 2015 and 2016
- 1s $6.42 million each year.®

Q. What have UNS Electric’s energy efficiency programs accomplished?

A. UNS Electric’s cost-effective programs have delivered significant economic,
energy, and environmental benefits for customers. For example, from 2011-2014,
UNS Electric reports that its energy efficiency portfolio delivered net benefits
exceeding $40 million dollars and lifetime savings exceeding 988,320 MWh,’

4 American Council for an Energy Efficient Economy, ACEEE’s Third National Review of Exemplary
Energy Efficiency Programs, June 20, 2013,
http://aceee. org/sites/default/files/publications/researchreports/ul 32.pdf
5 See UNS Electric Annual Demand Side Management Reports for 2011-2014.
§ See Arizona Corporation Commission Decision No. 75297, page 24.
7 See UNS Electric Annual Demand Side Management Reports for 2011-2014,
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1 Q. Have there been recent enhancements to or expansions of UNS Electric’s energy
2 efficiency programs?
3
4 A. Yes. Commission Decision No. 75297, dated October 27, 2015, approved several
5 program enhancements including new lighting and appliance measures for
6 residential customers through the Efficient Products program; new opportunities
7 for renters to save on cooling costs through the Multi-family program; and new
8 opportunities for commercial and school customers to save on cooling and
9 lighting costs through the Commercial and Industrial Facilities and Schools
10 programs. In the Decision, the Commission also enhanced program flexibility to
11 allow UNS Electric to offer cost-effective emerging technologies through
12 multiple programs. It also created a pathway for UNS Electric to restart a Home
13 Energy Reports program. A similar program offered by Arizona Public Service
14 Company (APS) enrolied about 27% of APS’ residential customers in 2015% and
15 delivered about 17% of all residential energy savings in 2014.°
16 : .
17 SWEEP appreciates the Commidssion’s actions in approving these additional

18 measures and providing thé enhanced program flexibility for UNS Electric.

19 Increasing Energv Efficiency to Reduce Utility Bills for UNS Electric Customers

20 "

21 Q. What should the Commission do to increase opportunities for UNS Electric

22 customers to reduce their energy bills through energy efficiency — which will also
23 help customers mitigate the effects of any rate increase?

24 -

25 A, Inits order in the UNS Electric rate case, the Commission should ensure that UNS
26 Electric 1s on a path to meet the energy savings levels set forth in the Electric

27 Energy Efficiency Standard and Rule (“EEES”) by 2016; ensure that there is

28 adequate funding to achieve the EEES energy savings levels and attain the

29 associated public benefits, including through some additional program offerings;
30 and treat energy efficiency as the core energy resource that it is by expensing the
31 energy efficiency program funding in base rates.

32

33 Because of SWEEP’s proposal to recover costs in base rates, we need to estimate,
34 in the rate case proceeding, the amount of funding that would be necessary to

35 support the energy efficiency programs, though the specific details of the

36 programs and budgets would be addressed in the Implementation Plan process.
37

38 Q. What energy savings levels should UNS Electric meet, by when?

39 :

¥ Arizona Public Service Company, January-June 2015 Demand Side Management Report, September
1, 2015, http://images.edocket.azcc. govidocketpdf/00001 6601 5.pdf

¥ Arizona Public Service Company, January-December 2014 Demand Side Management Report,
February 27, 2015, htip.//images.edocket. azce sov/docketpdf/0000160423 ndf
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A. The Commission, in approving any order that increases rates for UNS Electric
customers, should ensure that the least cost resource — energy efficiency — is fully
pursued, consistent with the Commission-adopted EEES, which established
cumulative annual energy savings requirements to make certain that energy
efficiency and all of its associated public interest benefits would be realized.
While UNS Electric is not currently meeting the EEES savings levels in terms of
curnulative annual savings, due to a vanety of reasons, SWEEP recommends that
UNS Electric increase annual energy savings slightly in 2016 and 2017 in order to
meet the cumulative annual energy savings levels in the EEES beginning in 2016,
and then stay on track to achieve the savings levels throughout the remaining
years of the EEES.

The cumulative annual energy savings requirements set forth in the EEES are as
follows (expressed below as cumulative annual energy savings as a percent of
retail energy sales in the prior calendar year):

2015: 9.50% cumulative annual energy savings

2016: 12.00% cumulative annual energy savings

2017: 14.50% cumulative annual energy savings

2018: 17.00% cumulative annual energy savings

2019: 19.50% cumulative annual energy savings

2020: 22.00% cumulative annual energy savings

Staff has estimated that UNS Electric may reach a cumulative annual savings
percentage of 9% in 2015 compared to the EEES level of 9.50%, and Staff has
recognized that UNS Electric may have a better opportumty to meet the 12.0%
standard in 2016 with the implementation of new measures.'® SWEEP
recommends that UNS Electric increase its annual energy savings in order to meet
or exceed the savings levels set forth in the EEES beginning in 2016. SWEEP
estimates that annual energy savings in 2016 and 2017 would need to be about
37,500 to 40,000 MWh each year, or shghtly higher than the 35,004 MWh UNS
Electric and its customers achieved in 2014."!

Q. What should the UNS Electric energy efficiency budget be in order to fund and
fully support the achievement of the higher energy savmgs in 2016, 2017, and the
remainder of the decade?

A. SWEEP estimates that the total energy efficiency progran: budget for 2016 should
be about $4.85 million — which is less than the $6.42 million approved by the
Commission in Decision No. 75297 for 2015 and 2016 each year, and only
slightly higher than the $4.79 million Commission-authorized budget for 2014
(note that these numbers for authorized and estimated program budgets do not
include other costs such as the performance incentive and evaluation). SWEEP
also estimates that the annual energy efficiency program budget for 2017 and each
year for the balance of the decade should be about $5.0-5.5 million, reflecting an

19 See Arizona Corporation Commission Decision No. 75297, page 26.
"I UNS Electric Annual Demand Side Management Report for 2014.
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assumption that the cost per kWh saved in future years will probably be
somewhat higher than the $0.011 cost per lifetime kWh saved during 2014,

. What new or additional energy efficiency programs or measures should UNS
Electric implement?

. Significant energy saving opportunities for UNS Electric customers exist and
remain untapped. For example, UNS Electric should implement a Home Energy
Reports program, a Small Business Energy Reports program, and a Conservation
Voltage Reduction program. The Home Energy Reports programs will provide
additional opportunities to inform customers about other ways to save energy, and
will generate additional leads for other program services in addition to saving
energy through changes in customer actions and behavior. UNS Electric should
also explcre ways to integrate energy efficiency and demand response offerings
(often called “integrated demand response”) and provide new energy efficiency
measures such as smart thermostats. Additional efforts at targeted outreach and
tailored assistance should be offered to the main types of business customers in
the service territory through the Commercial and Industrial (C&I) programs.

These and perhaps other additional energy efficiency programs and measures, and
the specific details, should be considered, analyzed, and approved during the
Implementation Plan process before the Commission. UNS Electric is scheduled
to submit its next Implementation Plan during 2016, and the specific details
regarding programs and measures for 2017 and beyond can and should be
addressed in the Implementation Plan proceeding. The total level of energy
efficiency program funding, which SWEEP proposes be recovered in base rates,
should be determined in the rate case. In the interim, prior to the 2017
Implementation Plan proceeding, the additional funding for 2016 recommended
by SWEEP above, if approved in the rate case, should be used to increase the
numbet of customers served by the current Commission-approved programs and
measures, and could be used to help support the ramp up of a Home Energy
Reports program (if there is adequate progress in the field and demonstrated cost-
effectiveness in early 2016), as well as support the implementation of emerging
technologies.

The Costs of Energy Efficiency Programs Should be Recovered in Base Rates ‘ |

Q. How can adequate funding to achieve higher energy savings for UNS Electric

customers be ensured? What cost recovery approach should be used?

A. UNS Electric has positioned energy efficiency as an important, core resource to
meet energy needs and load over the next decade. For example in 2024, energy
efficiency will comprise more than 14% of UNS Electric’s energy resource
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portfolio, up from 5.4% in 2014."> As a result, energy efficiency is one of UNS
Electric’s fastest growing energy resources for meeting customers’ energy needs
and UNSE-projected load growth over the next few years.

As a core resource meeting the real energy needs of customers at lowest cost,
energy efficiency should be adequately funded through a stable, fully imbedded
funding and cost recovery mechanism. In order to provide adequate and
appropriate treatment for this core, fundamental energy and capacity resource, a
total of $5 million of energy efficiency program funding should be expensed in
base rates. As a core resource, it is appropriate for energy efficiency cost
recovery to be in base rates rather than in a separate adjustor mechanism.
Recovery of energy efficiency program costs in base rates will help ensure that
the numerous public interest benefits of this core resource will be fully realized.

The demand side management (DSM) adjustor mechanism should still remain
intact, but it should be used as an adjustor to recover or refund any energy
efficiency funding amounts above or beiow the $5 million in base rates, needed to
implement energy efficiency programs 1o meet the energy savings levels
established by the EEES. In this way, the DSM adjustor mechanism would serve
as a flexible means of accounting and adjusting for the market realities of actual
energy efficiency spending not necessarily being exactly what was projected in
the Implementation Plan budgets. The planned level of funding for energy
efficiency programs would be recovered in base rates.

Note that SWEEP plans to expand on this recommendation to recover energy
efficiency program costs in base rates in my direct testimony in the rate design
phase of this proceeding. At this point' SWEEP is notifying UNS Electric, the
Commission, Staff, and the parties of this proposal from SWEEP, since the
energy efficiency funding would affect the revenue requirement and the base
rates, with additional details to be provided during the rate design phase.

Q. Has the Commission allowed energy efﬁclency program funding to be expensed
in base rates previously?

A. Yes. In Commission Decision No. 67744, approving the settlement agreement to
increase Arizona Public Service Company (APS) rates in 2005, an annual $10
million allowance for DSM costs was approved for inclusion within base rates. In
2006, the year directly following that decision, the Company spent $10.6 million
on energy efficiency programs. Thus the $10 million of funding in base rates
equated to more than 90% of energy efficiency program expenditures in that year.

12 UNS Electric, 2014 Integrated Resource Plan, April 1, 2014,
httn://images.edocket.azcc.gov/dockempdf/ 0000152211 .pdf.




Direct Testimony of Jeff Schlegel, SWEEP
Docket No. E-04204A-15-0142

Cenclusion
Q. Does this conclude your testimony?

A. Yes. Thank you for the opportunity to provide my testimony on behalf of
SWEEP.
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Introduction
Please state your name and business address.

My name is Jeff Schlegel. My business address is 1167 W. Samalayuca Drive,
Tucson, Arizona 85704-3224.

For whom are you testifying?
I am testifying on behalf of the Southwest Energy Efficiency Project (SWEEP).
Have you filed direct testimony in this docket previously?

Yes. 1tiled direct testimony on behalf of SWEEP on November 6, 2015, and errata
on November 9, 2015. :

Q. What is the purpose of your rate design direct testimony?

In my frate design testimony, I will address:

1. “Why UNS Electric’s proposal to increase the Basic Service Charge is not in the -
interest of customers and should be rejected.

2. Why UNS Electric’s proposal to eliminate the third residential usage tier is not in
“the interest of customers and should be rejected. :

3. "Why UNS Electric should expand 1ts Demand Side Management (DSM) offermgs
to help customers alleviate the impact of optional demand charges. :

4. SWEEP’s recommendations for the proposed Economic Development Rider.

5. SWEEP’s recommendations on the Lost Fixed Cost Revenue Recovery (LFCR)
Mechanism and why full revenue per customer decoupling is a superior option for
addressing the broader set of issues that UNS Electric has raised in its rate case
application.

6. Why energy efficiency as a core, fundamental resource meeting the real energy
needs of customers at lowest cost should be afforded stability by expensing
program funding in base rates. And

7. How UNS Electric customers can be provided with more useful information about
utility costs and resources.
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UNS Electric’s Proposal to Increase the Basic Service Charge is Not in the Interest

of Customers and Should be Rejected

. Please describe the UNS Electric, Inc., (“UNS Electric” or “Company’’) proposal to

increase the customer basic service charge.

. To recover a large portion of its proposed rate increase, UNS Electric proposes to

increase mandatory fixed charges for several customer classes. Table 1 details the
Company-proposed increases to the residential customer fixed charges.

Table 1. UNS Electric Proposed Increases to Customer Fixed Charges’

ResidentiaI Service
(RES-01)

$10.00 | $20.00 100%

Residential Time of

0
Use (RES-01 TOU) $11.50 $20.00 74%

Residential Time of
Use Super Peak $11.50 . $20.00 74%
(RES-01 TOU SP) )

Residential CARES
(CARES-F)

$4.90 , $9.00 84%

Q. Please describe the changes UNS Electric proposed for residential customers.

. The Company proposes to increase the monthly fixed charge from $10.00 to $20.00

for Residential Service customers. This represents a 100% increase in the monthly
fixed charge. The Company also proposes to increase the monthly fixed charge for
Residential Time of Use and Residential Time of Use Super Peak customers by 74%
— from $11.50 to $20.00. Finally, the Company proposes to increase the monthly
fixed charge for Residential CARES customers by 84% — from $4.90 to $9.00.

Q. Does SWEEP support these proposed increases?

. No, SWEEP does not. These increases are very significant, and SWEEP opposes

them because the Company’s proposal:

1. Would significantly reduce the amount of control residential customers have over

their bills.

' These numbers were calculated using data provided by the Company in Revised Schedule H-3.
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2. Includes costs that are not appropriate for inclusion in a customer fixed charge.

3. Would disproportionately impact low-use customers, many of whom are low-
income customers.

4. Would mute the price signal to customers to conserve energy and become more
energy efficient. And,

5. Would make UNS Electric’s fixed customer charge one of the highest in the
western United States.

Q. Please explain how the Company’s proposal would reduce the amount of control
residential customers have over their bills.

A. Customers have no ability to decrease mandatory fixed charges on their energy bills.
However, they can control and mitigate costs recovered volumetrically by reducing
their energy use. For this reason, a 100% increase in the fixed customer charge has a
very significant impact on the portion of the bill that residential customers can
control.

For example, consider an average residential customer using ~826 kWh per month.?
Under the current rate structure for RES-01, this customer would pay $10.00 in
customer fixed charges per month. Fixed charges would constitute 12% of the
monthly bill; and volumetric charges would comprise 88%. Under the new proposed

rate structure, this customer would pay $20 in fixed charges per month. Fixed charges

would constitute 21% of the bill, while volumetric charges would comprise 79%.

By increasing the portion of the bill recovered by fixed charges while reducing the
portion of the bill recovered volumetrically, the Company’s proposal would
significantly reduce the portion of the bill over which residential customers have
control. Specifically, the residential customer under the proposed rate design would
be able to control and mitigate 88% of the bill, but under the new rate design only
79% of the bill could be controlled by a customer.

See Table 2 for my calculations for a typical residential customer (RES-01).

% The average monthly usage amount was calculated from Schedule E-7 using the Company reported
“Average Annual kWh Use” for the residential sector for the Test Year Ending on December 31, 2014.
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Table 2: Impact of Customer Fixed Charges on Average Residential Customer
Usmg 826 kWh (Rate RES-OI) Under the Current and Proposed Rates®
Bill € d | Bill for Average |
\ R@emﬁentml .

nder Proposed |

Basic Service $10.00 $20.00 $10.00 $20.00
Charge

Energy Charge

Lst 400kWh $0.019300 | $0.030810 $7.72 $12.32
Energy Charge

401-1.000kWhs $0.034350 | $0.050810 $14.62 $21.63
Energy Charge, ‘

all additional $0.038499 | $0.050810 $ - $ -
kWhs ’

Base Power

Supply Charge, $0.064510 | $0.049260 $53.27 $40.68
all kWhs

PPFAC $(0.002139) $- $(1.77) $-
Total Fixed $10.00 $20.00
Charges

Total

Volumetric $73.85 $74.63
Charges

TOTAL Bill - $83.85 $94.63
Fixed Charge as o o
% Total Bill 1_2 % 21%

Q. Please explain your second objection.

A. UNS Electric’s proposal represents a significant departure from previous rate cases
regarding the methodology for allocating distribution system costs. Historically, the
Company acknowledges that the customer fixed charge has been limited to metering,
meter reading, service (service drop) to the specific customer, and customer service
and billing — consistent with the Basis Customer Method (discussed below).*
However in this proposal, UNS Electric has reclassified several distribution-related
costs as “customer” costs. Indeed, a comparison between the Company’s class of
service allocation factors between this rate case and its last one, reveal that the
Company has newly allocated several distribution-related cost categories to the

* These numbers were calculated using data provided by the Company in Revised Schedule H-3.
* See Direct Testimony of Craig A. Jones, Page 37, Lines 5-6
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“customer” category when it has not done so in the past (e.g. zero dollars were
allocated to the customer category in the past).’

In SWEEP’s view is the Company’s reclassification and addition of other costs to the
basis customer charge appropriate?

No. The definition and composition of a customer fixed charge should be consistent
with the definition contained in Bonbright’s Principals of Utility Rates. Bonbright
defines basic customer costs as those operating and capital costs found to vary with

the number of customers regardless, or almost regardless, of power consumption. °

These costs include only those related to metering, accounting, billing, and other
direct customer service costs.

Consistent with Bonbright’s Principals of Utility Rates, the Basic Customer Method
should be used to determ:ne the customer fixed charge. This method includes only the
costs for direct basic customer service — e.g., the costs to hook up and maintain a
customer’s account. The basic customer costs should include the costs for the meter and
service drop, meter reading, and billing. The customer fixed charge should not include
grid-related costs of transmission and distribution plant, which are driven largely by the
amount of customer usage and demand.

Q. UNS Electric argues cénCeptually that the customer fixed charge should be designed

to recover the average unavoidable fixed costs that utilities incur each month.” What
is your view of this argument?

UNS Electric’s argument is erroneous and should be rejected. It is not required nor
always appropriate for fixed costs to be recovered through fixed charges. Just because
a cost 1s “fixed” does niot make it a basic customer cost that should be included in a
customer fixed charge. There is a big leap between “fixed costs” and “recovery of
fixed costs through fixed charges,” and there are many examples in the commercial
world of fixed costs not being recovered through fixed charges. Oil refineries, hotels,
and supermarkets all have significant fixed costs, but they recover these in volumetric
prices by selling gasoline, hotel rooms, and groceries. Some may argue that fixed
costs of a utility distribution system or larger utility system should be recovered in a
fixed customer charge. This is not the intent of a basic customer charge. The intent of
a basic customer charge 1s to recover direct customer costs that vary based on the
number of customers, not the fixed or sunk costs of the utility system.

Q. Please explain your third objection.

A. UNS Electric’s proposal will disproportionately affect low-use customers, many of

whom are low-income customers.® Indeed, low-use customers will see a greater

® See Schedule G-7 from the Company’s current and last general rate case.
® See Bonbright, James C. 1961. Principals of Public Utility Rates, page 347.
" See Direct Testimony of Dallas J. Dukes, Page 17, Lines 17-20
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proportional increase in bills than high-use customers under increased fixed charges.
For example, a customer using 500kWh per month will experience a 19% increase in
the total bill under the proposed residential rates. A different customer using
1,500kWh will experience a 7% increase. This difference highlights the inequities
inherent in increasing customer fixed charges.

Q. Please explain your fourth objection.

A. Increasing the basic service charge mutes the price signal to customers by reducing

the amount of utility bill cost savings that customers experience when they conserve
energy or become more energy efficient. As such, a higher basic service charge
reduces the customer incentive to engage in energy efficiency opportunities because
customers can affect only a smaller portion of their total utility bills. As a result,
increasing the fixed charge portion of the customer’s bill limits options for investment
in energy efficiency for a customer.

Commission policy should encourage and incent (through price signals and other
means) customers to control their utility bills, and should provide opportunities and
encouragement to reduce customer utility bills when lower cost options are available.

Q. Please explain your fifth objection.

. Compared with several other utilities in the western region, UNS Electric has an

above-average customer fixed charge. Increasing the residential fixed charge to $20
per month will make UNS Electric’s fixed charge one of the highest in the region.
See Figure 1.

¥ Average household electricity usage data by income level from the 2009 U.S. EIA Residential Energy
Consumption Survey reveals that households with incomes below 150% of the federal poverty level use
less electricity than households above the level. In 2009, Arizona low-income households used 25.1% less
electricity than non-low-income households.
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Figure 1: Residential Customer Charge for Utilities in the Western Region’

Residential Customer Charge for Utilites in Western Region
$25.00

$20.00

$15.00

$10.00

Dollas per Month

$5.00 -

Q. Given these objections, wﬁat does SWEEP recommend? A2 ‘\\{{‘if 6‘0/07"

A. Based on my review of the Company’s testimony and exhibits, it appears that the
customer fixed charge for residential customers (RES-01), based on the inclusion of
only those direct basic customer costs allowable under the Basic Customer Method,
should be about $9.00. UNS Electric should either reduce the customer fixed charge
or continue with the current $10.00 monthly customer charge for these customers.

More specifically, I recommend that UNS Electric should calculate and submit in this
proceeding a schedule of proposed customer fixed charges for all sectors and rate
classes that are derived using the Basic Customer Method with costs limited solely to
direct basic customer costs.

UNS Electric’s Proposal to Eliminate the Third Residential Usage Tier is Not in the
Interest of Customers and Should be Rejected

Q. Please describe UNS Electric’s proposal.

® Customer charge and minimum bill are from utility specific residential single-phase customer active tariff
as of October 3, 2015.
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. UNS Electric proposes to remove the third and highest volumetric usage tier from the

standard residential rate (RES-01)."° The Company would eliminate the 1,000+
volumetric usage tier and offer two usage tiers only — one for usage between 0-
400kWh, and one for usage above 400kWh.

. Does SWEEP support this proposal?

A. No. SWEEP does not support this proposal. SWEEP believes it is appropriate to offer

inclining block rates. Inclining block rates provide an important signal to customers
to encourage energy conservation and the efficient use of energy, and discourage
wasteful energy use.

Q. What does SWEEP recommend?

. SWEEP recommends that the Commission reject UNS Electric’s proposal SWEEP

supports the continuation of the three tiers.

UNS Electric Should Expand Demand Side Management Offerings to Help
Customers Alleviate the Impact of Optional Demand Charges

. Is UNS Electric proposing to implement demand charges for residential customers?

. Yes. UNS Electric is proposing to implement optional residential tariffs that include

demand charges for residential customers who are not net metering customers. The
proposed three-part rates would also include fixed customer charges and energy
charges. Similar optional small business tariffs have also been proposed for small
business for customers who are not taking service under the Net Metering Rider. UNS
Electric is proposing mandatory demand charges for residential and small business
net metering customers. '

. How should UNS Electric help customers — even those who opt-in — to manage and

alleviate the impact of demand charges?

. As part of any rate case proceeding, SWEEP believes it is essential to provide

customers with more tools to manage and alleviate increasing energy costs caused by
the rate increase itself and by any new pricing mechanisms that have been introduced.
In this particular instance, SWEEP recommends that UNS Electric expand its
Demand Side Management offerings to help customers alleviate the impact of
optional demand charges.

. What are some new and expanded offerings that UNS Electric should offer?

10 See Direct Testimony of Dallas J. Dukes, Page 4, Lines 6-8.
11 See Direct Testimony of Dallas J. Dukes, Page 27, Lines 19-22.

10
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A. UNS Electric’s existing energy efficiency programs offer a great platform that should
be leveraged to help customers alleviate the impact of demand charges. For example,
UNS Electric’s energy efficiency pool pump rebates could be leveraged to deliver a
pool pump demand response program. UNS Electric should also look to programs
implemented by other utilities in the southwest. For example, NV Energy’s integrated
energy efficiency and demand response smart thermostat program has delivered air
conditioning savings of 11% while also delivering significant demand response
capacity.'” Home energy report programs have also successfully delivered demand

savings."’
Q. What does SWEEP recommend?

A. SWEEP recommends that UNS Electric develop a DSM customer-peak-demand-
reduction proposal as part of this rate case and be required to implement new DSM
offerings prior to the implementation of new demand charges so that customers have
a suite of tools available to them to manage demand charges.

UNS Electric Should Demonstrate that the Economic Development Rider Will be
Net Beneficial; and Participants Should be Required to Deploy Demand Side

Management

Q. Please describe the Economic Development Rider proposed by UNS Electric.

A. UNS Electric is proposing an Economic Development Rider to “put the UNS Electric
service territory in a better competitive position to attract and expand business
load.”* The Economic Development Rider would provide a bill discount to
qualifying additional load from new or expanding business over a 5-year period. The
discount would begin at 20% and decline over time for qualifying “Economic
Development” projects; and would begin at 30% and decline over time for qualifying
“Economic Redevelopment” projects.’”

Q. Does SWEEP have concerns about the Economic Development Rider?
A. Yes. It is unclear if the proposed Economic Development Rider will be net beneficial
for all customers. For example if the Economic Development Rider drives new load

during the system peak, it could add significant costs to the utility system.

Q. What does SWEEP recommend?

12 See presentations in Arizona Corporation Commission Docket No. E-00000J-13-0375, “In the matter of
the Commission's Inquiry into Potential Impacts to the Current Utility Model Resulting from Innovation
and Technological Developments in Generation and Delivery of Energy,”
http://edocket.azcc.gov/Docket/DocketDetailSearch?docketld=18185,
http://images.edocket.azcc.gov/docketpdf/0000153633.pdf

13 Ibid.

14 See Direct Testimony of Dallas J. Dukes, Page 31, Lines 18-19.

15 See Direct Testimony of Dallas J. Dukes, Pages 30-32.

11
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A. SWEEP recommends that the Company be responsible for demonstrating that the

Economic Development Rider would deliver more benefits than costs to the system.
This demonstration should include the impacts of lost revenue from the proposed
discount. In addition, any new or existing participating customer should be required
to deploy Demand Side Management (DSM) to reduce system impacts and costs, and
to help the customer lower their costs further through cost-effective DSM measures.

UNS Electric’s Proposed Changes to its Lost Fixed Cost Revenue Recovery
Mechanism

Q. Has UNS Electric proposed changes to its Lost Fixed Cost Revenue Recovery

(LFCR) Mechanism?

A. Yés.‘UN S Electric has proposed several changes to the LFCR mechanism. These -

changes include allowing the recovery of lost fixed costs attributable to generation in
the LF(“R1 and increasing the year-over-year cap from 1% to 2%."

Q. What does SWEEP think of these proposed changes?

A SWEEP supports the current LFCR mechanism and the costs included in that

mechanism. Specifically, SWEEP does not support the addition of generated-related
costs in the LFCR nor an increase in the year-over-year cap. UNS Electric has other
opportunities to manage the amount and cost of generation resources, including - .
through planning, market and procurement mechanisms. In addition, as I discuss *
further below, SWEEP believes that decoupling is a better and more effective
mechanism than the LFCR to address the broader set of issues that UNS Electric has
described in its rate case application, including the recovery of authorized costs and
the under-recovery of fixed costs. g

Decoupling to Reduce the Financial Disincentive to
Electric Utility Support of Energy Efficiency

. Does UNS Electric experience a financial disincentive to its support of energy .

efficiency when its customers respond and become more energy efficient?

. Yes. Traditional utility regulation links the utility’s financial health to volumetric

sales of electricity, resulting in a utility financial disincentive to support energy
efficiency and other demand-side resources that reduce sales. Energy savings by UNS
Electric customers (which are beneficial for customers, the economy, the utility
system, and the environment) result in lower revenues for the Company and the
under-recovery of Commission-authorized utility fixed costs. In general, this

16 See Direct Testimony of Craig A. Jones, Page 76, Line 19
17 See Direct Testimony of Craig A. Jones, Page 76, Line 24

12
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financial disincentive can reduce utility support and enthusiasm for cost-effective
resources such as energy efficiency programs that minimize the long-term costs of
providing service. It could also impede potentially crucial utility support for building
energy codes and other policies that reduce utility bills for customers and serve
societal interests.

. Should a decoupling mechanism for UNS Electric be implemented to reduce the

financial disincentive and encourage UNS Electric to support additional increases in
energy efficiency through programs and other initiatives such as support of building
energy codes?

. Yes. The financial interest of UNS Electric should be better aligned with the interests

of its customers by reducing financial disincentives to utility support of energy
efficiency, thereby resulting in more energy savings and larger reductions in customer
energy bills. :

SWEEP supports decoupling mechanisms to address issues related to energy
efficiency, e.g., when such mechanisms would be effective in substantially increasing
customer energy efficiency and reducing the financial disincentive to electric utility
support of increased energy efficiency. '

SWEERP is not in favor of decoupling solely or primarily as a mechanism for the
utility to recover its fixed costs. Therefore, in SWEEP’s view the implementation of
decoupling is premised on substantial increases in customer energy efficiency, for
which the decoupling mechanism would reduce the financial disincentive to the
utility of such increased energy efficiency. Because the Electric Energy Efficiency
Resource Standard (EERS) will deliver substantial energy efficiency savings for UNS
Electric customers, decoupling in this situation is justified.

. Does full decoupling completely and effectively reduce Company disincentives for

the support of activities that eliminate energy waste, including activities not directly
linked to the Company’s energy efficiency programs?

. Yes. Full decoupling completely and effectively reduces Company disincentives for

the support of activities that eliminate energy waste. As such, full decoupling is
important not only for full utility support of energy efficiency programs but also for
activities that reduce sales but are not or may not be directly linked to the Company’s
portfolio of energy efficiency programs. This could include utility support for
building energy codes; appliance standards; energy education and marketing; state
and local government energy conservation efforts; and federal energy policies.

Q. Why is full revenue decoupling a policy option worthy of Commission consideration?

. As I testified above, the financial interest of UNS Electric should be better aligned

with the interests of its customers by reducing financial disincentives to utility
support of energy efficiency, thereby resulting in more energy savings, total lower

13
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costs for customers, and larger customer energy bill reductions. Full revenue
decoupling completely and effectively reduces utility company disincentives for the
support of activities that eliminate energy waste. As such, full revenue decoupling is
important not only for full, enthusiastic utility support of energy efficiency programs
but also for activities that reduce sales but are not or may not be directly linked to the
Company’s portfolio of energy efficiency programs.

. Why is full revenue decoupling a superior option for the treatment of utility financial

disincentives to energy efficiency than the Company’s Lost Fixed Cost Revenue
Recovery (LFCR) mechanism?

. The Company’s LFCR mechanism inadequately reduces utility disincentives to

energy efficiency, and therefore results in fewer opportunities for customers to reduce
their energy bills. Consequently, it discourages Company support of building energy
codes, appliance efficiency standards, and state initiatives and legislation. The LFCR
mechanism also represents an automatic rate increase. In contrast, because full

- revenue decoupling allows for rate adjustments in both a positive and negative

direction, decounling could result in either a credit or a charge on the customer bill.

LFCR does nothing to reduce UNS Electric’s financial incentive to encourage
customers to use more electricity — and the more customers waste energy, the more
UNS Electric revenues and earnings increase. Also, under the LFCR, as the Arizona
economy recovers and electric demand increases, UNS Electric revenues and
earnings could also increase. Specifically, UNS Electric could retain all revenues
higher than the authorized revenue levels, which would result in higher earnings.
UNS Electric: would also retain all revenues higher than the authorized revenue levels
from increased electrification and electric vehicles. In contrast, full decoupling would
provide a credit to customers for any revenues higher than authorized revenues
(determined as authorized revenue per customer multiplied by the number of
customers).

Q. What action doeé SWEEP recommend?

. SWEEP recommends that UNS Electric develop and file a proposal for full revenue

per customer decoupling in this rate case, which the parties and Commission should
consider in this proceeding.

Ensuring Adequate Funding and Stability for Energy Efficiency bv Expensing
Energv Efficiency Program Funding in Base Rates

Q. Why should energy efficiency be adequately funded in base rates at stable levels?

. As I testified in my direct testimony, energy efficiency is a core resource meeting the

real energy needs of customers at lowest cost. In order to provide adequate and
appropriate treatment for this core, fundamental energy and capacity resource,
SWEEP recommends that a total of $5 million of energy efficiency program funding

14
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be expensed in base rates. As a core resource, it is appropriate for energy efficiency
cost recovery to be in base rates rather than in a separate adjustor mechanism.
Recovery of energy efficiency program costs in base rates will help ensure that the
numerous public interest benefits of this core resource will be fully realized.

Q. Should the Demand Side Management (DSM) adjustor still remain intact?

Q.

A.

Yes. As I explained in my direct testimony, the adjustor mechanism should remain
intact and be used as an adjustor to recover or refund any energy efficiency funding
amount above or below the $5 million in base rates. In this way, the DSM adjustor
would serve as a flexible means of accounting and adjusting for the market realities of
actual energy efficiency spending.

Providing Customers with Useful Information about Utility Costs and Resources

Does SWEEP support providing customers with useful information about utility costs
and resources on the customer bill?

Yes. Customers should be provided with useful information on utility costs and
resources so that customers can fully understand how their money is being allocated
and spent, and on which resources and costs. The customer bill itself should be
simplified so that information is readily accessible and easy to understand for
customers. There are two objectives here: providing a simple bill to customers, and
providing useful and transparent information to customers.

. How can these two objectives be achieved without burdening or confusing
customers?

These two crucial objectives ~ transparency and simplicity — could be achieved
without burdening customers by:

1. Simplifying the regular bill by presenting fewer cost categories and treating all
energy resources equally in terms of disclosure (for example, not including the
Demand Side Management adjustor as a line item on the bill, which would be
consistent with the treatment of other energy resources, whose costs are not
expressly identified by the current bill format).

AND

2. Providing supplemental information on utility costs and energy resources to
customers at all times via the web and quarterly or annually via a bill insert,
email, and/or other communication — and not on the customer bill itself. This
information could include a simple graphic that illustrates how each rate dollar is
spent. If such a graphic were included, however, the costs associated with each
and every energy resource would also need to be clearly delineated. In addition,
all regular bills sent to customers would direct customers to the location on the

15
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1 web where utility and energy resource costs, as well as the energy resource mix,
2 would reside, with a phone number customers could call for specific details.

3 Conclusion

4

5 Q. Does this conclude your rate design testimony?

6

7 A. Yes.

16
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Intreduction
Please state your name and business address.

My name is Jeff Schlegel. My business address is 1167 W. Samalayuca Drive,
Tucson, Arizona 85704-3224.

For whom are you testifying?

I am testifying on behalf of the Southwest Energy Efficiency Project (SWEEP).
Have you filed direct testimony in this docket previously?

Yes. I filed direct testimony on behalf of SWEEP on November 6, 2015; direct
testimony errata on November 9, 2015; and rate design testimony on December 9,

2015.

What is the purpose of your surrebuttal testimony?

A. The purpose of my surrebuttal testimony is to respond to several recommendations

and points made by other parties in this case, as well as changes to the UniSource
Electric (“UNSE” or “Company”) proposal for residential rate design. Specifically, I
will address the following:

- The general concept of mandatory residential demand charges, which UNSE
proposed in its rebuttal testimony.

- The UNSE proposal to institute a mandatory three-part rate for all residential
customers.

- Comments made by several parties, specifically UNSE witnesses Overcast and
Jones, regarding the SWEEP recommendation not to increase the customer fixed
charge.

- Comments made by UNSE witness Smith in regards to the SWEEP proposal to
move collection of some energy efficiency related costs to base rates.

- The need for UNSE to expand demand side management offerings that will help
customers manage their energy usage and demand before any changes to rate
design, including demand charges, are implemented.

- The need for the Commission’s cost effectiveness test for energy efficiency to
accurately account for the capacity and other benefits that energy efficiency
delivers so that customers are not being denied opportunities to save on their
utility bills.
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1
2 Q: Do you offer specific recommendations to the Commission in your surrebuttal
3 testimony?
4
5 A: Yes. I offer the following recommendations to the Commission in this case.
6
7 1. The Commission should reject proposals to force all residential customers to
8 mandatory demand charges.' Residential customers should have options and
9 choice when it comes to their electric bills. Forcing all residential customers to
10 mandatory demand charges limits customers’ options regarding how to control
11 their bills. Customers should have options and should be able to choose a rate
12 design that best fits their needs. The effects and implications of moving full
13 classes of residential customers to a mandatory demand charge rate structure are
14 not known. There is also no evidence in the record to indicate the ability of
15 limited income customers to respond to residential demand charges. Finally,
16 residential mandatory demand charges will disproportionately shift costs to
17 lower usage customers, who are likely also lower income customers.
18
19 2. The Commission should deny the UNSE proposal specifically to force all
20 residential customers to mandatory demand charges. The UNSE proposal is not
21 fully developed in terms of which costs will be included in a residential demand
22 charge. Currently significant differences exist between the Commission Staff
23 and UNSE on which costs should be included. The Company does not have
24 complete data available to fully understand and analyze this rate proposal,
25 especially in terms of cost, revenue neutrality, and price responsiveness.
26
27 3. If, despite SWEEP’s opposition, the Commission chooses to approve a
28 mandatory three-part rate for residential customers, the demand charge should
29 be based on the coincident peak demand and only include incremental peak
30 related costs. The Commission should also be very careful in considering what
31 costs will be included in the demand charge due to the likely precedential nature
32 of this case. What costs the Commission allows UNSE to include in demand
33 charges will likely have implications for rate design moving forward in the State
34 of Arizona. "
35
36 4. The Commission should deny the UNSE proposal to increase the customer fixed
37 charge (the basic service charge) in this case. The Company’s proposal is not
38 cost justified by any standard. Arbitrarily increasing fixed customer charges for
39 residential customers will reduce customer control over electricity bills and
40 reduce the customer incentive to pursue energy efficiency to reduce their utility
41 bills. This mandatory fixed charge is antithetical to the state policy goal of
' While SWEEP focuses its concerns about mandatory demand charges on the appropriateness and
effectiveness of such mandatory charges for residential customers, many of the same concerns apply for
small business customers.
2
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increasing cost-effective energy efficiency in order to reduce total customer
Costs.

5. The Commission should order UNSE to provide customers with more tools to
manage and alleviate increasing energy bills caused by the rate increase itself
and by new pricing mechanisms. These tools give customers more choice. The
tools should be offered and widely available to customers before any new rates
and new pricing mechanisms are implemented.

6. The Commission should order the Company to consider greater use of time
varying rates for residential customers as an alternative to a mandatory demand
change. This structure would allow UNSE to promote state policy goals of
increasing energy efficiency, and send customers appropriate price signals
related to cost of service and opportunities to reduce their utility bills.

7. The Commission should direct UNSE to recover energy efficiency costs in base
rates.

Mandatory Residential Demand Charges

Q. Is SWEEP supportive of residential demand charges?

A. No, not as proposed in this proceeding. SWEEP has several concerns related to the
design and implementation of residential demand charges. A poorly designed
residential demand charge may not be cost based and does not provide adequate price
signals to customers.

; Q }Do you believe residential demand charges convey the proper price signals to

customers?

A. No. As noted in an article cited in Dr. Faruqui’s testimony, demand charges do not
. .convey the correct marginal price signals to customers.” This rate approach is also

not cost based because the only distribution system component sized to individual
customer demands is the final line transformer.® Distribution circuits are sized to the
group demand, and generation and transmission are developed based on system peak
demands and system load shapes. Including in demand charges significant costs that
are not sized to individual customer demands will likely overcharge some customers
while under charging others.

2 Stokke, A. V., G. Doorman, and T. Ericson. 2009. An Analysis of a Demand Charge Electricity Grid
Tariff in the Residential Sector. Discussion Papers No. 574 January 2009, Statistics Norway, Research
Department.

® Lazar, J. and W. Gonzalez. 2015. Smart Rate Design for a Smart Future. Regulatory Assistance Project.
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1 Q. What other concerns does SWEEP have regarding mandatory residential demand
2 charges?
3
4  A. SWEEP is concerned with the ability of customers to respond to residential demand
5 charges, especially mandatory demand charges. It is more complex for a customer to
6 understand how to reduce demand to control their bill. Most utilities have excluded
7 small commercial customers (under 20 kW demand) from three-part rates for this
8 reason.
9 , :
10 There are a number of factors customers will need to understand and consider while
11 making changes to reduce demand. For example, customers will need to understand
12 the demand draw of each appliance and device in their home; the actions of individual
13 household members over the course of a day; how these events interrelate at any
14 given time; and how demand could be reduced. It is also unclear which customers
15 will have the ability to respond at all, especially if a demand charge is based on non-
16 coincident peak. For most customers, it would be burdensome to respond to all hours
17 in a month. One single short-duration event could cause a large spike in a customer’s
18 bill. For example, an apartment resident with an electric water heater, hair dryer,
19 coffee maker, and range operating simultaneously might experience a 15-minute
20 demand of 10 kW, even though their contribution to the system diversified peak
21 demand is less than 1 kW.
22
23 UNSE has no experience communicating this type of rate design to residential
24 customers. The Company has no demonstrated record communicating this type of rate
25 design to customers so they can fully understand how it works and how they may
26 respond. ‘ '
27
28 Finally, there is no evidence in the record to indicate whether or not customers will be
29 price responsive to the new rate structure. If in fact customers are not able to respond,
30 the proposed mandatory demand charges will be nothing more than an unavoidable
31 cost for customers. In this situation, the demand charge presents the same problems as
32 a high fixed charge which I discuss further below and which Staff witness Broderick
33 opposes. 3
34 _
35 Q. Is SWEEP concerned about any specific customer class’s ability to respond to
36 demand charges?
37 .
38 A. Yes. SWEERP is especially concerned with the ability of limited or low income
39 customers to respond to this type of rate design. Residential demand charges are
40 essentially a high fixed charge for those customers who are unable to respond. Given
41 that high fixed charges disproportionally harm low income and low usage customers,
42 these customers will be further harmed by a mandatory residential demand charge.
43 ,
44 Q. What percentage of UNSE’s service territory is considered low or limited income?
45
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It is difficult to determine exactly how many residential customers could be described
as limited or low income customers. According to discovery responses to Staff,
UNSE has not conducted such a study to determine income distribution versus
consumption levels. The Company did provide the following information, presented
in Figure 1. As the figure shows, the majority of customers, 73.4%, fall below the
category described as “midscale” in regards to income level. However, given that the
table lacked detailed descriptions for income level labels, it is unclear what is meant
by each level. The only take away one could make from this table is that the majority
of UNSE’s customers fall below the average or “midscale” income level.

STF 2.085

Rate Desion Please provide any studiss, mveshigations, analyses or reviews performed by or for
the Cotpany that conssdered, evainated or reviewsed the moome distribution versus consnmphion
by rate-schedule.

RESPONSE:

N gpectiic stody or evaluation was made thst responds to thee guestion, Howevey, UNS Elsctric
did create 2 table with histonical dats m ot whihizmg November 2013 through Gotober 2014 t
svainate the percentage of oustomers fallme withn some very general moome levels

t

UNSE

Cumulative | Comulative
mwme Level | Percentage of Pemn‘tage cré’ Percentage of | Percentage of
kwmzma}

Widscale
fiowermid |

GrgndTosgl 1 1000 T

Figure 1. Source: STF 2.085

Q.

Please respond to statements presented by Company witness Overcast in rebuttal -
testimony related to the evidence of customer response to mandatory demand charges.

In rebuttal, Mr. Overcast cites the implementation of mandatory demand charges for a
small rural electric cooperative in Kansas, the Butler REC (total of 7,500 customers,
6,500 residential) as evidence that residential customers can respond to mandatory
demand charges.

Do you agree with Mr. Overcast’s assertion that the evidence presented in HEO-5 is
conclusive evidence that residential customers can respond to mandatory demand
charges?
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A. No, not at all. This study does not provide any conclusive evidence on the ability of

customers to respond to mandatory demand charges. Although the Managers report in
HEO-5 did indicate Butler REC members were receiving a refund for reduced
operation costs, there is no conclusive information in this document to support Mr.
Overcast’s assertion about customers’ ability to respond. There is also nothing in this
exhibit that demonstrates savings have resulted from the mandatory demand charges,
only speculation. It is also worth noting if the intent of demand charges is to reduce
peak demand, the use of a time varying rates is an efficient and effective way to meet
this goal.

. Is the mandatory demand charge described by Mr. Overcast comparable to the rate

structure proposed by UNSE in rebuttal testimony?

. No, it is not. While the final details of the proposed UNSE rate structure seem unclear

at this point, the approach to billing demand in this example (billing actual demand in
July and August and billing the highest of the actual monthly demand or minimum
demand for September to June) is quite different than the UNSE proposal.

. Arizona Public Service Company (APS) witness Dr. Faruqui also testified in support

of a three-part rate structure and cited several studies to demonstrate the ability of
customers to respond to this type of rate. Do you agree with Dr. Faruqui’s testimony
on this issue?

. No.
Q. Can you please discuss the studies presented by Dr. Faruqui in his direct testimony?

A. Dr. Faruqui presented four studies in his testimony that specifically address customer

price responsiveness to demand charges. The first three studies did not include any
information on the customer sample demographics and income levels. The fourth
study presented a population profile for the customers in the study. The average home
value for the group on demand charges was 51% higher than the total system
customer average. The group on demand charges was also far more likely to own
central air conditioning, a second freezer or refrigerator, and a dishwasher; in
Arizona, this group would also be more likely to own a swimming pool. All of these
items could be considered luxury items. While the population profile didn’t include
average household income for the total system, the increased presence of luxury items
and a 51% higher value average home indicate the income level of these customers
greatly surpasses that of the average customer.

. Did Dr. Faruqui present evidence regarding how low or limited income customers

respond to residential demand charges?

. As it relates to low or limited income customers, Dr. Faruqui did not present adequate

evidence to demonstrate how low or limited income customers will respond to
mandatory demand charges. It is unknown how low or limited income customers in
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1 UNSE’s service territory may respond to demand charges. The price responsiveness
2 of limited income customers is especially critical in this case because the majority of
3 UNSE’s customers fall below the average or “midscale” income level.
4
5 Q. Why does income level matter in a discussion of residential demand charges?
6
7  A. There are several reasons why income level matters. The ability of customers to
8 respond to changes in rates is dependent on a number of different factors, including
9 socioeconomic factors such as income level. All of the evidence presented in this case
10 regarding customers’ ability to respond appears to be based on higher than average
11 income customers. A swimming pool pump can be curtailed for a few hours without
12 adversely affecting the customer’s lifestyle; a refrigerator cannot ~ the frozen food
13 melts. For a limited income customer who may not be able to respond, the demand
14 charge simply becomes an unavoidable fixed charge. And the majority of the
15 residential customers in the UNSE service territory have income levels below the
16 average or midscale level.
17
18 Q. Are there studies available that have attempted to provide insight into how low or
19 limited income customers will respond to demand charges?
20
21  A. No, not to my knowledge. Dr. Faruqui cites four studies (based on three different
22 pricing experiments). None of these studies provide any insight into the low income
23 customer response. The studies are also based on volunteers with higher than average
24 usage. Two of these experiments are quite old and the third is from Norway (which
25 has a climate that is not comparable to Arizona). The other 18 utilities that have
26 instituted demand charges for residential customers are voluntary charges. As Mr.
27 Ryan Hledik (a colleague of Dr. Faruqui’s at the Brattle Group) noted in a recent
28 presentation, new research is necessary to better understand how customers will
29 respond. *
30 .
31 His firm, Brattle Group, has estimated that TOU rates will produce about a 10%
32 reduction in coincident peak demand, that Critical Peak Pricing rates will produce
33 about a 30% reduction in coincident peak demand, and that demand charges will
34 produce only a 1.7% reduction in coincident peak demand. This tells us that time-
35 varying rates, not demand charges, are the right strategy.®
36
37 Q. Dr. Faruqui cites 18 utilities in the United States that currently have residential
38 demand charges. Do any of these cases offer evidence to support price responsiveness
39 to demand charges for limited income customers?
40

* Hiedik, R. The Top Ten Questions about Residential Demand Charges. Presentation at the EUCI
Residential Demand Charges Symposium, May 2015.

bttp:/Awww . brattle. com/gvstem/publications/pdfe/000/005/1 7 Loriginal/The Top 10 Questions about De
mand Charges ndf?1431628604

® Ibid.
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No, not that I’'m aware of. According to the recent presentation by Ryan Hledick of
the Brattle Group enrollment has been quite low and the typical enrollee uses at least
two times more energy than an average customer.® The majority of customers
enrolling in residential demand charges have been high users who likely have above
average incomes and the ability to respond to the changes in rate structure. If the
Commission approves mandatory residential demand charges, the UNSE residential
customer class will become a testing ground for how different residential customers
respond to mandatory demand charges as no evidence currently exists to understand
how moderate and low income customers will respond.

Do any of the 18 utilities impose mandatory demand charges on all residential
consumers?

No. Each has the demand charge rate as an optional rate. In the case of APS, which
has a relatively large number of residential customers with demand charges, APS has
targeted this rate to high-use customers who are likely to have curtailable loads like
central air conditioning and swimming pools. These customers also benefit from the
fact that the inclining block rate, which would otherwise be adverse to large-use
customers, does not apply to the demand charge tariff.

The Company’s Proposal for Mandatory Demand Charges Should be Rejected

Please describe the Company’s proposal for residential rate design, specifically
three-part rates, in this case.

Initially, the Company proposed mandatory three-part rates (including demand
charges) for all residential and small commercial new distributed generation
customers and optional three-part rates for all other residential and small commercial
customers. In rebuttal, the Company changed its position, instead requesting
mandatory three-part rates for all residential and small commercial customers. The
Company’s proposal is based on a recommendation made by Staff in direct
testimony, but does include several changes from Staff’s proposal. These changes
include: using a minimum 15% load factor for calculating a demand charge, and to
recover generation costs through the demand charge, instead of distribution costs.
However, the Company has not filed a revised tariff for the proposed rates and it is
unclear exactly how UNSE intends to bill customers.

Please discuss the differences between the UNSE rebuttal position and Staff’s
recommendations regarding the implementation of three-part rates.

The UNSE and Staff proposals for three-part rates are significantly different. The
most significant of these differences is which costs are to be included in the demand
charge. The Company initially requested the demand charge to be billed on a non-

® Ibid.
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1 coincident peak basis and only include the distribution related costs. However, in
2 rebuttal the Company agreed to bill the demand charge based on a coincident peak
3 basis (without defining the peak period), but stated the only costs recovered in this
4 charge would be generation unit costs (and only 50% of these costs). The Company
5 also clearly stated an intention to move all distribution, generation, and transmission
6 unit costs into a demand charge.
7
8 Q. Does the Company acknowledge the problem of insufficient data available in this rate
9 case to properly design revenue neutral rates for residential customers?
10
11  A. Yes. In rebuttal testimony, the Company outlined a general idea of what guidelines
12 the Commission should consider in a transition period. Essentially, the Company
13 proposed leaving the docket open to make corrections to specific rates (up or down)
14 and billing determinants as the Company continues to collect actual data following
15 the installation of the remaining demand meters.” UNSE also understands its rate
16 design is not fully developed and intends to “collect and analyze billing data to
17 determine if any rate design changes are necessary prior to billing customers under
18 these three-part rates.”®
19
20 Q. Is SWEEP supportive of this approach?
21
22 A. Definitely not. The' Commission should not approve a radically different rate design
23 on partial information. There is no other investor owned utility of its size with a
24 mandatory three-part rate design. This approach also provides uncertainty to
25 customers as rates could likely change several times in a short time period, especially
26 considering UNSE is approaching the three-part rate as a temporary step to moving
27 the majority of costs into the customer charge and demand charges. Such large
28 changes in rate design are unwise. Rate changes should be gradual. This is one of
29 Bonbright’s fundamental principles of rate design. Moving from a two-part rate to a
30 transition two-part rate with fewer tiers, to a three-part rate with a $5 demand charge,
31 to a three-part rate with what might be a significantly higher demand charge in the
32 near future conflicts with this principle.
33 3
34 Q. What is SWEEP’s recommendation for the Commission in this case?
35 o :
36 A. SWEEP recommends the Commission reject the UNSE rebuttal request to implement
37 a mandatory three-part rate for the residential customer class. However, SWEEP does
38 not oppose the Company offering a voluntary three-part rate. The voluntary three-part
39 rate will allow the Company to become familiar with how to communicate with
40 customers regarding this rate design. The Company will also be able to better
41 understand the customer willingness or interest in this rate structure.

7 See Jones rebuttal at 7, lines 20-24.
8 See Dukes rebuttal at 13, lines 2-5.
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The Commission Should Reject the UNSE Proposal to Increase the Residential
Customer Fixed Charge

Q. Please describe the Company’s proposed shift for residential customer charges in this
case.

A. Initially, the Company proposed increasing the residential customer charge from $10
to $20 per month. Then, in rebuttal the Company suggested it would reduce this
proposal to $15 per month if the Commission were to approve a mandatory three-part
rate structure advocated by Staff and supported by APS with modifications from
UNSE. These modifications were discussed in earlier sections of this testimony.

Q. What method did the company rely on to determine the initially-proposed $20 per
month customer charge for residential customers?

A. It appears the Company did not rely on any specific method, but instead argues it
should be able to collect all “fixed” costs in the customer charge. In testimony, the
Company presented a customer charge of $14.73 based on the minimum system
method for allocating distribution system costs.® The Company’s proposal of $20 is
not based on any established method accepted by this Commission or any other.
Instead of relying on decades of established ratemaking precedent, methods, and
principles, the UNSE proposed customer charge in this case appears to be movement
towards straight fixed variable rate design in which all “fixed” costs are collected in a
fixed charge. The proposal is also a departure from the method used in the last rate
case in which the Company relied on the basic customer method to determine the
customer charge. o

Q. In your opinion, which costs should be included in a residential customer charge?

A. As Inoted in my direct testimony in this case, the costs collected in the customer
charge should be based on the Bonbright definition of customer costs, which is the
“operating and capital costs found to vary with the number of customers, regardless,
or almost regardless, of power consumption.”"® This approach is more commonly
known as the basic customer method and usually only includes only the costs
associated with customer service, meters, and service line drops. This approach also
appears to be the method the Company relied on in both the 20C9 and 2012 rate cases
to allocate costs between customer and demand for the distribution system.

Q. Have other parties testified on the originally-proposed $20 customer charge?

A. Yes, several other parties have testified on this issue. Staff agrees the customer charge
should be “narrowly focused on the cost of a meter, the costs of customer service, and

® See UNSE Response to STF 2.057, Schedule G-6-1, line 23.
10 See Bonbright, James C. 1961. Principles of Public Utility Rates. p. 347.

10
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billing, and the cost of a service line.”"" Staff also states addressing the under
recovery of utility fixed costs in a customer charge is not appropriate for several
reasons, including such an approach would “eliminate nearly all customer ability to
control or reduce electric bills... and would be a major step backwards.”'? I agree
with this logic; however, it is inconsistent with Staff accepting the UNSE proposal to
include minimum system costs and supporting a $15 a month customer charge.

APS witness Faruqui also opined on the customer charge. As part of his proposal for
three-part rates, Dr. Farugqi states the monthly service charge “should be designed to
recover fixed costs such as metering, billing, and customer care.”"® Dr. Faruqui goes
on to say that sometimes this charge also covers the cost of the line drop and
associated transformer.

. Did APS witness Faruqui explicitly comment on the methodology used by UNSE to

propose a $20 customer charge?

. No. However, the costs described by Dr. Faruqui in his explanation clearly do not

include costs associated with-minimum system or other system fixed costs. Dr.
Faruqui argues these costs should be collected in a demand or capacity charge.

. Please respond to the rebuttal testimony of Company witness Jones regarding your

direct testimony on the issue:of customer charges.

. Company witness Jones responded to an exhibit in my direct testimony showing

UNSE would have one of the highest customer charges in the region if the
Commission were to approve a $20 per month charge. He points to three cooperative
utilities in Arizona with an equally high customer charge. I would note that all three
of these companies are cooperatives and all three are significantly smaller service
companies with much more rural service territories than UNSE. Furthermore, two of
the three companies have fewer than 2,500 customers in total. A sparsely populated
rural system should not be compared with a system centered on Kingman and Lake
Havasu City. :

I don’t believe this to be a valid comparison. I would also further point out that in a
survey of residential rates for 160 utilities in the United States, only 8 companies
have a higher customer chargz than the Company’s proposed $20. This is 5% of the
total number of companies. Of this 5%, five of the eight companies are cooperatives.
Finally, the 160 companies surveyed represent nearly 80% of the residential
customers in the United States. The median customer charge in this review is $9.50,
lower than the UNSE current $10 customer charge and far below the revised
proposed $15 charge and UNSE’s originally-proposed $20.

" See Broderick direct at 9, lines 8-9.
'2 See Broderick direct at
' See Faruqui direct at 11, lines 7-9.

11




OO~ bW R

Surrebuttal Testimony of Jeff Schlegel, SWEEP
Docket No. E-04204A-15-0142

. In your opinion, why are most customer charges nationally lower than the current

UNSE $10 charge and significantly lower than the revised (rebuttal or Staff) proposed
$15 or the originally proposed $20?

. There are several explanations, most of which have been discussed in previous

testimony in this case. High customer charges reduce customer control over utility
bills, reduce customer incentive to conserve electricity and engage in UNSE’s energy
efficiency programs, and disproportionally impact low usage customers (many of
which also happen to be low income customers). Finally, based on rate design
principles, increased customer charges (especially those which attempt to include
demand related system fixed costs) are simply not cost justified.

. Please summarize Company witness Overcast’s response to the SWEEP

recommendation to use the basic customer method to determine the custcmer charge.

. Mr. Overcast claims “the basic customer method is not a method for calculating the

customer component of costs because it fails to reflect any costs more than the meter,
service, and direct customer accounting costs.”" He further goes on to state that the
method is a results driven methodology to lower costs for smaller customers. Mr.
Overcast asserts several FERC accounts (364-368) should be allocated to both
customer and demand. Finally, he states his opinion that the basic customer method
should never be considered a viable alternative for calculating a customer charge
because it does not include fixed costs of the distribution system.

Q. Do you agree with Mr. Overcast’s opinion?

A. No, I do not. Mr. Overcast fails to recognize customer costs, by definition, do not

include fixed costs of the distribution system. This principle is clearly articulated in

. Bonbright’s Principles of Public Utility Rates and in Bonbright’s own definition and

explanation of customer costs (and his rejection of allocating minimum system costs
to the customer). What Mr. Overcast is describing is similar to the minimum system
method, which does not provide cost justification for the Company’s $20 proposal
nor the $15 revised proposal.

. Mr. Overcast relies on the NARUC Cost Allocation Manual to justify the use of the

minimum system method to determine the customer charge. Do the majcrity of states
rely on this method?

. No, most states do not use the minimum system method. As a published report

prepared for NARUC stated “the most common method used is the basic customer
method which classifies all wires, transformers, and poles and demand related, and
meters, meter reading and billing as customer related. This approach is used by more

14 See Overcast rebuttal at 37-38, lines 20-22, 1-4,

12
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than 30 states.”* Therefore, the use of the basic customer method is supported by Dr.
Bonbright, most state commissions, and is a generally accepted rate design principle.

Q. Does Mr. Overcast provide any cost based evidence to justify the Company’s
proposal for a $20 basic customer charge?

A. No, he does not. Mr. Overcast spends significant time arguing why the basic customer
method should not be considered as a method for determining a customer charge. He
relies on portions of the NARUC Cost Allocation Manual to assert the customer

10 allocated costs of FERC accounts 364-368 should be included in a customer charge.

11 What Mr. Overcast fails to address is the minimum system method does not justify

12 the Company’s proposal of $20 per month. By my estimation, the minimum system

13 method doesn’t even justify Staff’s proposed $15 per month.

O 0 N0 U WO BN =

15 Q. Have you calculated a proposed residential customer charge for this case?

17 A. Yes. Using the basic customer method, I have calculated a customer charge of $4.32
18 per month. This charge is far below the Company proposal of $20 and is less than

19 half of the current customer charge of $10. For this analysis, I included the A&G and
20 O&M accounts associated with customer costs specifically associated with meters,

21 billings, and customer service. I also calculated a return on rate base for the

22 deprecation plant accounts associated with meters and services. I used the Company’s
23 proposed capital structure to determine the return on rate base. This calculation is

24 attached as Exhibit SWEEP Surrebuttal-1.

26 Q. Does Mr. Overcast’s recommended method for allocating distribution system costs
27 comport with the Company’s allocation of these costs in prior rate cases?

29  A. No, not at all. The Company’s allocation of costs in previous rate cases seems to

30 indicate a reliance on the basic customer method. A review of the three last UNSE

31 rate cases, 2006, 2009, and 2012, demonstrate a shift in how the Company is

32 allocating distribution system costs, with each year indicating that the Company

33 included greater levels of cost in the customer category. Table 1 shows the Company
34 proposed allocations for each rate case. As the table shows, the Company is allocating
35 a greater share of costs to the customer category in each case. For example, in 2012,
36 the Company allocated 6% of total distribution plant to customer. In the current 2015
37 case, this increased to 45%. The coinpany did not begin to allocate costs associated
38 with Accounts 364-368 until this current case.

% Weston, F. 2000. Charging for Distribution Utility Services: Issues in Rate Design. Regulatory
Assistance Project.
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Table 1. Distribution system related cost allocations in various UNSE rate cases.

2006 2009
Demand Customer Demand Customer
Distribution Plant S 157,617,750 $ 56,761,626 $ 379,273,529 S 26,901,461
O&M Expense - Dist. S 3,956,148 $ 1,295,747 S 4,740,215 $ 1,372,041
A&G Expense $ 5452921 $ 2,268948 S 5441846 S 1,786,950
2012 2015
Demand Customer Demand Customer
Distribution Plant $ 305,250,491 $ 20,089,083 S 191,641,961 $ 159,238,288
O&M Expense — Dist. S 4,542,572 S 977,523 $ 3,230,233 S 2,267,078
A&G Exbc-:'nse S 4,683,375 $ 3,795,376 S 5,133,344 S 2,816,002
Q. Are there other reasons to reject the Company’s proposed increase customer charge?

A.

Yes, other than the fact the proposal is not cost justified, there are several policy: -
reasons to reject the Company’s proposal, which I described in my direct rate design
testimony. An unjustified increase in this charge will harm low income and other low
use customers, discourage conservation, and is antithetical to statewide policies - -
directing utilities to implement energy efficiency programs. Increasing customer -
charges will also reduce the level of control a customer has over their bill. While - -
SWEEP is fully supportive of utilities recovering the authorized costs of service, - -
increasing the customer charge (especially when not based on any established or .
appropriate method) to recover fixed costs that are not customer related is an ill- - -
suited approach to this issue.

Time Varvlng Rates are a Better Solution than Mandatory Demand Charges for;
Residential Customers

Do you have an alternate proposal for the Commission to consider addressing the
Company s concerns?

Yes: I would recommend that the Commission direct UNSE to make greater use of
time Varying rate structures for residential customers. Time varying rate structures
include both time of use pricing and critical peak pricing.

Q. Can you give an example of a rate design that you believe is cost-based?

A. Thave not calculated such a rate to reflect the revenue requirement for UNSE.

However, the illustrative rate design published in Smart Rates for a Smart Future

14
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provides an illustrative example of this type of rate design, meaning a rate design that
is cost based.™

 fllustrative Residential m@m‘gn

BasedOuthe Cost OF O DheaasecRan

e Dm;? %%iﬁzm m:ﬁi "Alvcmm un}z: . 34 imonth
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This rate design would recover customer-related costs in a customer charge (resulting
in a lower customer fixed charge), customer-specific capacity costs (the transformer)
in a customer-specific demand charge, and all other costs in a time-varying energy
rate. This would provide a stronger incentive for peak load reduction, and would
avoid punishing low-use and low-income consumers.

SWEEP does not consider the illustrative example above to be a simple rate design or
one that 1s appropriate for all residential customers. Again, customers should have
options. Therefore, SWEEP suggests such a rate de&gn could be explored as a
voluntary or opt-in rate design.

Q. Please discuss the alternate proposal of implemeriting time varying rates for
residential customers instead of a three-part rate structure including a demand charge.

A. Properly designed time varying rate structures offer many advantages to the three-part
rate structure as proposed by UNSE in this proceeding. Instead of collecting costs
only at the highest demand peak, time varying rates collect costs throughout the day.
This better captures the fact that the costs of serving electricity to customers varies
throughout the day. This approach not only collects costs from those imposing costs
on the system, but it provides customers stronger price signals regarding the true
system costs at any given time.

Q. SWEEP recommended that the Commission consider full revenue decoupling in
direct testimony. Could you please elaborate on this recommendation?

A. In testimony and rebuttal, the Company expressed concerns regarding the ability to
collect authorized revenues. SWEEP supports the ability of a utility to collect
Commission-authorized revenues to provide service.

'® Lazar, J. and W. Gonzalez. 2015. Smart Rate Design for a Smart Future. Regulatory Assistance Project.
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Implementation of time-varying rates (or, for that matter, demand charges of any
magnitude) may result in over-collection or under-collection of allowed costs as
customers respond to the new rate design. Revenue decoupling would help ensure
that the company recovers the authorized amount of revenue, independent of usage
levels or characteristics — not less and not more.

In direct testimony, SWEEP recommended the Commission consider full revenue
decoupling as a policy option to remove the Company disincentive to promote greater
levels of energy efficiency. While SWEEP does not support the use of full revenue
decoupling solely as a mechanism to ensure utility recovery of fixed costs, we believe
full revenue decoupling can better align the interests of the utility and its customers.

The Commission Should Require UNSE to Move Collection of
Energy Efficiency Funding and Related Costs to Base Rates

Q. Why should energy efficiency funding be recovered in base rates?

A. As I testified earlier, UNS Electric has positioned energy efficiency as an important,
core resource to meet energy needs and load over the next decade. For example in
2024, energy efficiency will comprise more than 14% of UNS Electric’s energy
resource portfolio, up from 5.4% in 2014."” As a result, energy efficiency is one of
UNS Electric’s fastest growing energy resources for meeting customers’ energy needs
and UNSE-projected load growth over the next few years. As a core resource meeting
the real energy needs of customers at lowest cost, energy efficiency should be
adequately funded through a stable, fully imbedded funding and cost recovery
mechanism. As a core resource, it is appropriate for energy efficiency cost recovery
to be in base rates rather than in a separate adjustor mechanism. Recovery of energy
efficiency program costs in base rates will help ensure that the numerous public
interest benefits of this core resource will be fully realized.

Q. Do you agree with UNSE witness Smith that recovery of energy efficiency program
costs in base rates will decrease customer transparency?

A. Absolutely not. As I testified before all energy resources should be treated equally in
terms of disclosure and transparency. Recovering energy efficiency program costs
through base rates would be consistent with the treatment of other energy resources,
whose costs are not expressly identified in the current bill format.

" UNS Electric, 2014 Integrated Resource Plan, April 1, 2014,
hitpy/fimages.edocket.azcc.gov/docketpd 70000152211 .ndf.

16




O ONNOUTLE WN -

Surrebuttal Testimony of Jeff Schiegel, SWEEP
Docket No. E-04204A-15-0142

The Company Needs to Offer New and Expanded Programs and Tools
to Help Customers Alleviate Higher Utilitv Bills

Before New Rates or Pricing Mechanisms are Implemented

Q. Why should UNSE expand customer offerings and tools in this proceeding?

A. As I described in my rate design testimony, as part of any rate case proceeding,
SWEEP believes it is essential to provide customers with more tools to manage and
alleviate increasing energy bills caused by the rate increase itself and by new pricing
mechanisms. These tools give customers more choice; and need to be offered and
widely available to customers before any new rates and new pricing mechanisms are
implemented.

Q. Are these tools available in the UNSE service territory now?

A. While UNSE has some programs and tools; SWEEP believes that UNSE could and
should be doing a lot more to help its customers manage their utility bills, energy use,
and demand.

Q. What are some new and expanded offerings that UNS Electric should offer?

A. As I testified before, UNS Electric’s existing energy efficiency programs offer a great
platform that should be leveraged to integrate demand response and to help customers
alleviate the impact of the rate increase and new pricing mechanisms. For example,
UNS Electric’s energy efficiency pool pump program should be leveraged to deliver a
pool pump demand response program. UNS Electric should also look to programs
implemented by other utilities in the southwest. For example, NV Energy’s integrated
energy efficiency and demand response smart thermostat program has delivered air
conditioning savings of 11% while also delivering significant demand response
capacity benefits."® UNSE does not have a comparable offering.

Q. What does SWEEP recommend?

A. Regardless of the outcome of this proceeding, SWEEP recommends that UNS
Electric develop a DSM customer-peak-demand-reduction proposal as part of this rate
case and be required to implement new DSM offerings prior to the implementation of
the rate increase and any new pricing mechanisms so that customers have a suite of
tools available to them to manage their bills.

"8 See presentations in Arizona Corporation Commission Docket No. E-00000J-13-0375, “In the matter of
the Commission's Inquiry into Potential Impacts to the Current Utility Model Resulting from Innovation
and Technological Developments in Generation and Delivery of Energy,”

hitp//images.edocket.azce.zov/docketpd /0000153633 pdf

17




Surrebuttal Testimony of Jeff Schlegel, SWEEP
Docket No. E-04204A-15-0142

1 The Commission’s Cost Effectiveness Test for Energy Efficiency Should Reflect the
2 Capacity and Other Benefits that Energy Efficiency Delivers in Order to Ensure
3 that Customers are Not Being Denied Cost-Effective Opportunities to Save Money,
4 Energy, and Demand on their Utility Bills
5
6 Q. Does the Commission require energy efficiency investments to be “cost effective”?
7
8 A. Yes. Only those energy efficiency opportunities found to be cost effective by
9 Commission Staff are recommended for Commission approval.
10
11 Q. How does the Commission evaluate energy efficiency cost effectiveness?
12
13 A. The Arizona Commission uses an economic test called the “Societal Cost Test.” The
14 Commission has used this test since its 1991 Resource Planning decision. The
15 Commission’s Electric Energy Efficiency Rule also requires it. SWEEP strongly
16 supports the use of the Societal Cost Test to evaluate energy efficiency opportunities;
17 and the use of this economic test is standard practice nationall’-'®
18
19 Q. What does it mean for an energy efficiency opportunity to be “cost effective™?
20 o
21 A. When an energy efficiency program is “cost effective” its monetary benefits (such as
22 the energy costs it avoids) exceed its costs (such as the costs to market and administer
23 the program). By definition an energy efficiency program that is cost effective is a
24 better economic investment for customers than the next best energy resource, which
25 is typically a natural gas investment.
26 ,
27 Q. Does SWEEP have concerns about the way that the Societal Cost Test is implemented
28 in Arizona? ;
29
30 A, Yes. While SWEEP strongly supports the use of the Societal Cost Test to evaluate
31 energy efficiency opportunities, we have concerns about the way the test is applied in
32 Arizona. For many reasons, the application of the test in Arizona does not follow
33 standard practice and does not meet the definition of the Societal Cost Test. For
34 example, the application of the test in Arizona undervalues the role that energy
35 efficiency plays in reducing capacity, among other issues.
36
37 Q. How does it undervalue the capacity benefits of energy efficiency?
38
39  A. There are many reasons why it does. First the carrying costs of capacity are excluded
40 in the analysis. Excluding carrying costs artificially reduces the overall cost of
41 capacity resources that energy efficiency avoids. By excluding carrying costs in the
42 analysis, the analysis presumes that utilities purchase all of their supply side resources
43 with cash. Needless to say, this is not common practice and does not reflect reality.
44 Only by including the carrying costs in the analysis will the methodology accurately

*® See March 18, 2014, Workshop on Energy Efficiency and Integrated Resource Planning
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portray the full cost of generation capacity that energy efficiency avoids. In addition,
the test does not employ a societal discount rate, which the Societal Cost Test
requires by definition. Because a societal discount rate is not employed the capacity
benefits of energy efficiency are more heavily are discounted than they should be.

Q. What does this mean for Arizona ratepayers?

A.

Q.

Al

It means that Arizona ratepayers are being denied cost effective energy efficiency
opportunities that would reduce total energy costs for all customers and that would
help them to manage their utility bills, energy use, and demand. As a result, Arizona
ratepayers are paying higher utility bills than they should be paying. For example,
SWEEDP has observed that Arizonans are being denied certain air conditioning
measures that are cost effective in other southwest states and even in the Northeast.
This result is surprising because these other states have significantly less need to
reduce cooling loads compared with Arizona.

Do other stakeholders in Arizona share SWEEP’s concerns?

Yes. In 2010 APS, UNSE, and various Demand Side Management (DSM)
Collaborative Group stakeholders, including SWEEP and Western Resource
Advocates (WRA) met and worked together to develop recommendations to
standardize the implementation of the Societal Cost Test in Arizona based on
standard national practice. These recommendations were filed with the Commission
in a memorandum submitted by UNSE to the Commission in late 2010.

Q. Why are these recommendations relevant to this proceeding?

A.

As I testified earlier, it is important and appropriate to ensure that customers have
maximum access to energy efficiency opportunities so that they can manage higher
utility bills caused by the rate increase itself and by new pricing mechanisms. It will
also help to mitigate future rate increases.

That Arizona ratepayers are being denied cost effective energy efficiency
opportunities that would help them to manage demand is of particular concern and
relevance to this proceeding. If the issue of demand management is of such high
importance that mandatory residential demand charges are being contemplated then
the Commission should ensure that it is doing all that it can to support the deployment
of offerings that help customers to reduce demand. It should also ensure that it is not
actually contributing to the problem itself by limiting cost effective opportunities that
would help customers to manage demand.

Q. What does SWEEP recommend?

A.

As part of this proceeding, SWEEP recommends that the Commission adopt the
recommendations put forth by SWEEP, UNSE, APS, and other stakeholders in the
2010 memorandum. Adoption of these recommendations will ensure that Arizonans
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are not being denied opportunities to reduce utility bills and that Arizonans have
greater access to cost-effective tools to manage energy use and demand.

Conclusion

Q. Does this conclude your testimony?

A. Yes.
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Exhibit SWEEP Surrebuttal — 1

UNS Customer Charge Quaﬁtiﬁcation

Components of Customer Cost $/month
Return $ 751,087 | § 0.758
Depreciation $ 183,209 | $ 0.185
O&M $ 144,107 | $ 0.145
Meter Reading $ 601,239 | $ 0.607
Billing $ 2,599,100 [ § 2.622
- $ 4,278,742 1 $ 4.316
Electric Customer-Related Costs for PPL Exhibit
Expenses Account Amount Part 2
Meters 597 $ 362
L 586 $ 125,478
Depreciation $ 38,338
Senvices 587] $ 13,272
Depreciation $ 138,521

Meter Reading 902 $ 580,400
Billing 903 $ 2,509,015
Subtotal Expenses $ 3,405,386
Net to Gross on Expenses 96.5%
Total Expenses $ 3,527,655
Rate Base
Meters

Plant In Senice $ 1,267,806

Less Accumulated Depreciation $ (315,573)

Net Plant $ 952,233

Depreciation Expense $ 38,338
Senices

Piant in Senice $ 12,449,691

Less Accumulated Depreciation $ (7,310,404

Net Plant $ 5,139,287

Depreciation Expense $ 138,521

Meters $ 952,233

Senices $ 5,139,287

Total Rate Base $ 6,091,520

Grossed Up Return 12.33% $ 751,087
Total Customer-Reiated Revenue Requirement $ 4,278,742
Annual Residential Bills 991,284
$/Month $ 4.32

21




UNSE Bill Impacts Based on UNSE Rejoinder Testimony, CAJ-RJ-2 Schedule H-4

SWEEP Exhibit

7.:33»2 Below from UNSE Rejoinder, CAJ-RJ-2, Schedule H-4 (p. 1-3)

SWEEP Calculations Below Based on CAJ-RJ-2, Schedule H-4

Residential Service Transition (2-Part) Rate vs. Current Rate

Residential Demand Annual as Winter and Summer Average (six months of each)
* Slightly different usage levels for each group compared to the first table, based on the UNSE exhibits

Residential Service Transition vs. Current Rate Current Average Bill |Transition Average Bill |Annual Monthly % Change
Size kWh  [Current Transition |Difference |% Change kWh Annual Bill |[Per Month |[Annual Bill |Per Month [Difference |Difference |from Current
Xsmall 111 S 19.19 | $ 24.46 | S 5.27 27.4% 111 $ 23034 $ 19.19 S§ 29352 § 2446 $ 63.18 S 5.27 27.4%
Small 330 | $ 3733 | S 43.11 | $ 5.78 15.5% 330 $ 448.00 S 3733 $ 51732 §$ 4311 S 69.32 S 5.78 15.5%
Medium 664 | S 68.96 | S 7421 | S 5.25 7.6% 664 $ 82749 S 68.96 S 89052 $ 7421 $ 63.03 S 5.25 7.6%
Large 1,144 | S 11653 |$ 12249 S 5.96 5.1% 1,144 S$ 1,39832 S 11653 $ 1,469.88 S 12249 S 7156 $ 5.96 5.1%
Xlarge 2,162 S 22037 |S 237.72|S$ 17.35 7.9% 2,162 $ 2,644.45 $ 22037 S 2,85264 S 237.72 $ 20819 S 17.35 7.9%
Mean 830 | $ 85.16 | S 89.96 | $ 4.80 5.6% 830 S 1,021.92 S 85.16 $ 1,079.52 $ 89.96 $ 57.60 $ 4.80 5.6%
Sum 983|S 10020 (S 104.60| S 4.40 4.4% 983 4.4%
Win 669 | $ 69.48 | S 74.72 | S 5.24 7.5% 669 7.5%
Annual $ 1,018.12 | § 1,075.95| $ 57.83 5.68% 826 $ 1,018.12 S 8484 $ 107595 S 89.66 S 57.83 S 4.82 5.68%
Winter (November thru April) Residential Service Demand 3-Part Rate (Annual) vs. Transition (2-Part) Rate

Residential Service Demand vs. Transition Rate Transition |Average Bill |Res Demand |Average Bill |Annual Monthly % Change
Size kWh |Transition |Demand Difference |% Change kWh* Annual Bill |Per Month [Annual Bill |Per Month |Difference |Difference |from Current
Xsmall 100 | $ 2352 | S 24.58 | S 1.06 4.5% 109 $ 29094 $ 2425 S 309.18 $ 2577 S 1824 S 1.52 6.3%
Small 294 | $ 40.05 | $ 41.94 | $ 1.89 4.7% 340 § 52758 S 4397 $ 56760 S 4730 $ 40.02 S 3.33 7.6%
Medium 560 | $ 64.31 ]S 64.97 | $ 0.66 1.0% 687 S 91620 S 7635 S 94326 $ 7861 $ 27.06 S 2.26 3.0%
Large 914 | S 98.00 | S 95.11 | $ (2.89) -2.9% 1,155 $ 1,493.40 $ 12445 $ 1,44222 $ 12019 S (51.18) $ (4.27) -3.4%
Xlarge 1,653 |S 180.10 (S 156.89|$ (23.21) -12.9% 2,062 $ 2,716.80 $ 22640 S 2,390.70 $ 199.23 $ (326.10) S  (27.18) -12.0%
AnnAvg 830 |S 89.96 | $ 87.89 | $ (2.07) -2.3% 830 S 1,079.52 S 89.96 $ 1,089.96 $ 90.83 $ 1044 S 0.87 1.0%
WinAvg 669 | S 7472 | S 7439 | $ (0.33) -0.4% 826 $ 1,07595 $ 89.66 S 1,093.38 S 91.12 $ 1743 $ 1.45 1.62%
Summer (May thru October) Residential Service Demand 3-Part Rate (Annual) vs. Current Rate

Residential Service Demand vs. Transition Rate Current Average Bill |Res Demand [Average Bill |Annual Monthly % Change
Size kWh  [Transition |Demand Difference |% Change kwWh* Annual Bill* |Per Month |Annual Bill Per Month |Difference |Difference |from Current
Xsmall 117| $ 2497 | $ 2695 | S 1.98 7.9% 109 $ 23034 $ 19.19 $ 309.18 S 2577 S 7884 $ 6.57 34.2%
Small 386| $ 47.88 | $ 52.66 | S 4.78 10.0% 340 S 448.00 S 3733 § 56760 $ 4730 $ 11960 S 9.97 26.7%
Medium 813| S 88.39 | $ 92.24 | $ 3.85 4.4% 687 $ 82749 $ 68.96 S 94326 $ 7861 $ 11577 S 9.65 14.0%
Large 1,395 $ 15090 | S 14526 | $ (5.64) -3.7% 1,155 $ 1,398.32 $ 11653 $ 1,442.22 $ 12019 S 4390 $ 3.66 3.1%
Xlarge 2,471|S 27270 | S 24156 |S (31.14) -11.4% 2,062 S 2,644.45 $ 22037 S 2,390.70 $ 199.23 $§ (253.75) $  (21.15) -9.6%
AnnAvg 830| $ 89.96 | S 93.77 | $ 3.81 4.2% 830 $ 1,021.92 $ 85.16 $ 1,089.96 $ 90.83 $ 68.04 S 5.67 6.7%
SumAvg 983|$ 10460 (S 107.84|S 3.24 3.1% 826 S 101812 $ 8484 S 109338 $§ 9112 S 7526 S 6.27 7.39%

EXHIBIT

-
0 | ¥120
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Introduction

PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND OCCUPATION.

My name is Steve W. Chriss. My business address is 2001 SE 10th St.,
Bentonville, AR 72716-0550. 1 am employed by Wal-Mart Stores, Inc. as Senior
Manager, Energy Regulatory Analysis.

ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS DOCKET?

I am testifying on behalf of Wal-Mart Stores, Inc. (“Walmart”).

PLEASE DESCRIBE YOUR EDUCATION AND EXPERIENCE.

In 2001, I completed a Master of Science in Agricultural Economics at Louisiana
State University. From 2001 to 2003, I was an Analyst and later a Senior Analyst at
the Houston office of Econ One Research, Inc., a Los Angeles-based consulting firm.
My duties included research and analysis on domestic and international energy and
regulatory issues. From 2003 to 2007, I was an Economist and later a Senior Utility
Analyst at the Public Utility Commission of Oregon in Salem, Oregon. My duties
included appearing as a witness for PUC Staff in electric, natural gas, and
telecommunications dockets. I joined the energy department at Walmart in July 2007

as Manager, State Rate Proceedings, and was promoted to my current position in June

2011. My Witness Qualifications Statement is included herein as Exhibit SWC-1.
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S A~

HAVE YOU PREVIOUSLY SUBMITTED TESTIMONY BEFORE THE
ARIZONA CORPORATION COMMISSION (“THE COMMISSION”)?

Yes. Isubmitted testimony in Docket No. E-01345A-11-0224.

HAVE YOU PREVIOUSLY SUBMITTED TESTIMONY BEFORE OTHER
STATE REGULATORY COMMISSIONS?

Yes. I have submitted testimony in over 135 proceedings before 36 other utility
regulatory commissions and before the Missouri House Committee on Utilities, the
Missouri Senate Veterans' Affairs, Emerging Issues, Pensions, and Urban Affairs
Committee, and the Kansas House Standing Committee on Utilities and
Telecommunications. My testimony has addressed topics including, but not limited
to, cost of service and rate design, revenue requirement, ratemaking policy, qualifying
facility rates, telecommunications deregulation, resource certification, energy
efficiency/demand side management, fuel cost adjustment mechanisms, decoupling,
and the collection of cash earnings on construction work in progress.

ARE YOU SPONSORING ANY EXHIBITS WITH YOUR TESTIMONY?

Yes. I am sponsoring the exhibits listed in the Table of Contents.

PLEASE BRIEFLY DESCRIBE WALMART'S OPERATIONS IN ARIZONA.
Walmart operates 124 retail units and employs 34,798 associates in Arizona. In fiscal
year ending 2015, Walmart purchased $772.4 million worth of goods and services

from Arizona-based suppliers, supporting 19,248 supplier jobs.1

! http://corporate.walmart.com/our-story/locations/united-states#/united-states/arizona

2
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PLEASE BRIEFLY DESCRIBE WALMART’S OPERATIONS WITHIN THE
COMPANY'’S SERVICE TERRITORY.
Walmart has three stores that take electric service from UNS Electric, Inc. (“UNSE”

or “the Company”) primarily on the Large Power Service schedule (“LPS”).

Purpose of Testimony
WHAT IS THE PURPOSE OF YOUR TESTIMONY?
The purpose of my testimony is to address aspects of UNSE’s rate case filing and to
provide recommendations to assist the Commission in its thorough and careful
consideration of the impact on customers of the Company’s proposed rate increase.
Walmart will also file testimony in the cost of service and rate design portion of this

docket.

Summary of Recommendations

PLEASE SUMMARIZE YOUR RECOMMENDATIONS TO THE

COMMISSION.

My recommendations to the Commission are as follows:

1) The Commission should thoroughly and carefully consider the impact on
customers in examining the requested revenue requirement and ROE, in
addition to all other facets of this case, to ensure that any increase in the
Company’s rates is only the minimum amount necessary to provide adequate
and reliable service, while also providing an opportunity to earn a reasonable

return.




10

11

12

13

14

15

16

17

18

19

20

21

22

23

Wal-Mart Stores, Inc.
Testimony of Steve W. Chriss
Arizona Docket No. E-04204A-15-0142

2) The Commission should closely examine the Company’s proposed revenue
requirement increase and the associated proposed increase in return on equity,
especially when viewed in light of (a) the customer impact of the resulting
revenue requirement increases and (b) recent rate case returns on equity
(“ROE”) approved by commissions nationwide. In addition, unless the
Commission determines that UNSE has sufficiently and substantially
demonstrated a significant change in the economic environment faced by the
Company since the Commission’s Decision No. 74235 in Docket No. E-
04204A-12-0504, the Commission should approve an ROE no higher than the
currently allowed ROE of 9.5 percent.

The fact that an issue is not addressed herein or in related filings should not be

construed as an endorsement of any filed position.

UNSE’S Proposed Revenue Requirement Increase

WHAT IS YOUR UNDERSTANDING OF THE COMPANY’S PROPOSED
ELECTRIC REVENUE REQUIREMENT INCREASE?

My understanding is that the Company proposes a $22.6 million increase to non-fuel
revenues, based on a test year ending December 31, 2014. The Company proposes
fuel and deferred accounting offsets to the increase which would decrease UNSE’s
overall revenues by approximately $5.8 million in the first year. The Company
proposes that in year two their overall revenues reflect an increase of $3.5 million.
See Direct Testimony of Dallas J. Dukes, page 5, line 23, to page 6, line 7 and

Schedule A-1.
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ARE THE PROPOSED FUEL-RELATED OFFSETS RELEVANT TO THE
COMMISSION’S CONSIDERATION OF THE MERITS OF UNSE’S
PROPOSED BASE RATE INCREASE?

No. While it is undisputed that reductions from the fuel-related offsets benefit
customers, those offsets are not relevant to the Commission’s consideration of the
merits of UNSE’s proposed base rate increase. What is at issue in this docket is a
proposed permanent base rate increase that will be in place regardless of the level of
the Company’s fuel cost and should be considered by the Commission on its own
merits and not in conjunction with unrelated contemporaneous changes in other
components of UNSE’s retail rates.

SHOULD THE COMMISSION GENERALLY CONSIDER THE IMPACT OF
THE PROPOSED RATE INCREASE ON CUSTOMERS IN SETTING THE
REVENUE REQUIREMENT CHANGES AND ROE FOR THE COMPANY?
Yes. Electricity represents a significant portion of a retailer’s operating costs. When
electric rates increase, that increase in cost to retailers puts pressure on consumer
prices and on the other expenses required by a business to operate. The Commission
should thoroughly and carefully consider the impact on customers in examining the
requested revenue requirement and ROE, in addition to all other facets of this case, to
ensure that any increase in the Company’s rates is only the minimum amount

necessary to provide adequate and reliable service, while also providing an

opportunity to earn a reasonable return.
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Return on Equity
WHAT IS THE COMPANY’S PROPOSED ROE IN THIS DOCKET?
The Company is proposing an ROE of 10.35 percent based on a range of 10 percent
to 10.6 percent. See Direct Testimony of Ann E. Bulkley, page 3, line 20 to line 23.
This results in a proposed overall weighted average cost of capital of 7.67 percent.
See Direct Testimony of Ketton C. Grant , page 8, line 11.
ARE YOU CONCERNED THAT THE PROPOSED ROE IS EXCESSIVE?
Yes. I am concerned that the Company’s proposed ROE is excessive, especially
when viewed in light of (a) the customer impact of the resulting revenue requirement

increases as I discuss above and (b) recent rate case ROEs approved by commissions

nationwide.
Customer Impact

Q. IS THE COMPANY’S PROPOSED ROE HIGHER THAN THE IMPLICIT
ROE APPROVED IN DOCKET NO. E-04204A-12-0504?

A. Yes. The proposed ROE of 10.35 percent represents an increase of 85 basis points
from the ROE of 9.5 approved by the Commission in the Company’s last general rate
case. See Decision No. 74235, 931. As such, the Company’s ROE proposal has a
significant impact to customers.

Q. WHAT IS THE REVENUE REQUIREMENT IMPACT OF THE PROPOSED
85 BASIS POINT INCREASE IN ROE?

A. The revenue requirement impact of ROE alone on the Company’s proposed rate

increase is approximately $2.6 million. The requested increase related to ROE
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constitutes about 11.3 percent of the Company’s base revenue increase request. See
Schedule SWC-2.

HAVE ANY OTHER STATES RECOGNIZED THE IMPORTANCE OF
CONSIDERING RATEPAYER IMPACTS IN THE ROE DETERMINATION
PROCESS?

Yes. While I am not an attorney, it is my understanding that the North Carolina
Supreme Court determined that impacts on ratepayers from any proposed utility rate
increase should be carefully considered in an ROE analysis for that utility.
Specifically, the Court stated:

“Given the legislature‘s goal of balancing customer and investor interests, the
customer-focused purpose of Chapter 62, and this Court*s recognition that the
Commission must consider all evidence presented by interested parties, which
necessarily includes customers, it is apparent that customer interests cannot be
measured only indirectly or treated as mere afterthoughts and that Chapter 62°s
ROE provisions cannot be read in isolation as only protecting public utilities and
their sharcholders. Instead, it is clear that the Commission must take customer
interests into account when making an ROE determination. Therefore, we hold
that in retail electric service rate cases the Commission must make findings of fact
regarding the impact of changing economic conditions on customers when
determining the proper ROE for a public utility.” See State Ex Rel. Utils.
Comm'n v. Cooper,366 N.C. 484, 739 S.E.2d 541, 547 (2013) (emphasis in
original).

This language is instructive for the Commission’s consideration of the

increase in ROE being requested by the Company in this case.
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National Utility Industry ROE Trends

Q.

IS THE COMPANY’S PROPOSED ROE HIGHER THAN THE AVERAGES
OF THOSE APPROVED BY OTHER UTILITY REGULATORY
COMMISSIONS?

Yes. The proposed ROE is higher than the average ROE approved by other utility
regulatory commissions in 2012, 2013, 2014, and so far in 2015.

WHAT IS YOUR UNDERSTANDING OF THE ROES APPROVED FOR
ELECTRIC UTILITIES BY COMMISSIONS NATIONWIDE DURING THIS
TIME PERIOD?

According to data from SNL Financial, a financial news and reporting company, the
average of the 135 reported electric utility rate case ROEs authorized by state
regulatory commissions to investor-owned electric utilities in 2012, 2013, 2014, and
so far in 2015, is 9.85 percent. The range of reported authorized ROEs for the period
1s 8.72 percent to 10.95 percent, and the median authorized ROE is 9.80 percent. See
Exhibit SWC-3.

SEVERAL OF THE REPORTED AUTHORIZED ROES ARE FOR
DISTRIBUTION-ONLY UTILITIES OR FOR ONLY A UTILITY'S
DISTRIBUTION SERVICE RATES. WHAT IS THE AVERAGE
AUTHORIZED ROE IN THE REPORTED GROUP FOR PARTIALLY OR
FULLY VERTICALLY INTEGRATED UTILITIES LIKE THE COMPANY?
In the group reported by SNL Financial, the average authorized ROE for vertically
integrated utilities from 2012 to present is 9.98 percent. Id. However, there is a

declining trend for vertically integrated utilities from 2012 to present.
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PLEASE EXPLAIN.

The average authorized ROE for vertically integrated utilities in 2012 was 10.1
percent, in 2013 it was 9.97 percent, in 2014 it was 9.92 percent, and so far in 2015 it
is 9.65 percent. It should be noted that so far in 2015, five vertically integrated
utilities have been authorized ROEs of 9.53 or less. As such, the Company’s

proposed 10.35 percent ROE in this case is a move counter to broader electric

industry trends.
Conclusion
Q. GENERALLY, WHAT IS YOUR RECOMMENDATION TO THE
COMMISSION ON THE COMPANY’S PROPOSED INCREASE IN ROE?
A. The Commission should closely examine the Company’s proposed revenue

requirement increase and the associated proposed increase in return on equity,
especially when viewed in light of (a) the customer impact of the resulting revenue
requirement increases as I discuss above, and (b) recent rate case ROEs approved by
commissions nationwide. In addition, unless the Commission determines that UNSE
has sufficiently and substantially demonstrated a significant change in the economic
environment faced by the Company since the Commission’s Decision No. 74235 in
Docket No. E-04204A-12-0504, the Commission should approve an ROE no higher
than the currently allowed ROE of 9.5 percent.

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY?

Yes.
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Steve W. Chriss

Senior Manager, Energy Regulatory Analysis

Wal-Mart Stores, Inc.

Business Address: 2001 SE 10" Street, Bentonville, AR, 72716-0550
Business Phone: (479) 204-1594

EXPERIENCE

July 2007 — Present

Wal-Mart Stores, Inc., Bentonville, AR

Senior Manager, Energy Regulatory Analysis (June 2011 — Present)
Manager, State Rate Proceedings (July 2007 — June 2011)

June 2003 — July 2007

Public Utility Commission of Oregon, Salem, OR
Senior Utility Analyst (February 2006 — July 2007)
Economist (June 2003 — February 2006)

January 2003 - May 2003
North Harris College, Houston, TX
Adjunct Instructor, Microeconomics

June 2001 - March 2003

Econ One Research, Inc., Houston, TX
Senior Analyst (October 2002 — March 2003)
Analyst (June 2001 — October 2002)

EDUCATION

2001 Louisiana State University M.S., Agricultural Economics

1997-1998 University of Florida Graduate Coursework, Agricultural Education
and Communication

1997 Texas A&M University B.S., Agricultural Development

B.S., Horticulture

TESTIMONY BEFORE REGULATORY COMMISSIONS
2015
Rhode Island Docket No. 4568: In Re: National Grid’s Rate Design Plan.

Oklahoma Cause No. PUD 201500208: Application of Public Service Company of Oklahoma, an
Oklahoma Corporation, for an Adjustment in its Rates and Charges and the Electric Service Rules,
Regulations and Conditions of Service for Electric Service in the State of Oklahoma.

Wisconsin Docket No. 4220-UR-121: Application of Northern States Power Company, A Wisconsin
Corporation, for Authority to Adjust Electric and Natural Gas Rates.

Arkansas Docket No. 15-015-U: In the Matter of the Application of Entergy Arkansas, Inc. for Approval of
Changes in Rates for Retail Electric Service.

New York Case No. 15-E-0283: Proceeding on Motion of the Commission as to the Rates, Charges, Rules,
and Regulations of New York State Electric & Gas Corporation for Electric Service.

New York Case No. 15-G-0284: Proceeding on Motion of the Commission as to the Rates, Charges, Rules,
and Regulations of New York State Electric & Gas Corporation for Gas Service.
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New York Case No. 15-E-0285: Proceeding on Motion of the Commission as to the Rates, Charges, Rules,
and Regulations of Rochester Gas & Electric Corporation for Electric Service.

New York Case No. 15-G-0286: Proceeding on Motion of the Commission as to the Rates, Charges, Rules,
and Regulations of Rochester Gas & Electric Corporation for Gas Service.

Ohio Case No. 14-1693-EL-RDR: In the Matter of the Application Seeking Approval of Ohio Power
Company’s Proposal to Enter Into an Affiliate Power Purchase Agreement for Inclusion in the Power
Purchase Agreement Rider.

Wisconsin Docket No. 6690-UR-124: Application of Wisconsin Public Service Corporation for Authority
to Adjust Electric and Natural Gas Rates.

Arkansas Docket No. 15-034-U: In the Matter of an Interim Rate Schedule of Oklahoma Gas and Electric
Company Imposing a Surcharge to Recover All Investments and Expenses Incurred Through Compliance
with Legislative or Administrative Rules, Regulations, or Requirements Relating to the Public Health,
Safety or the Environment Under the Federal Clean Air Act for Certain of its Existing Generation
Facilities.

Kansas Docket No. 15-WSEE-115-RTS: In the Matter of the Application of Westar Energy, Inc. and
Kansas Gas and Electric Company to Make Certain Changes in their Charges for Electric Service.

Michigan Case No. U-17767: In the Matter of the Application of DTE Electric Company for Authority to
Increase its Rates, Amend its Rate Schedules and Rules Governing the Distribution and Supply of Electric
Energy, and for Miscellaneous Accounting Authority.

Texas Docket No. 43695: Application of Southwestern Public Service Company for Authority to Change
Rates.

Kansas Docket No. 15-KCPE-116-RTS: In the Matter of the Application of Kansas City Power & Light
Company to Make Certain Changes in its Charges for Electric Service.

Michigan Case No. U-17735: In the Matter of the Application of the Consumers Energy Company for
Authority to Increase its Rates for the Generation and Distribution of Electricity and for Other Relief.

Kentucky Public Service Commission Case No. 2014-00396: Application of Kentucky Power Company for
a General Adjustment of its Rates for Electric Service; (2) an Order Approving its 2014 Environmental
Compliance Plan; (3) an Order Approving its Tariffs and Riders; and (4) an Order Granting All Other
Required Approvals and Relief.

Kentucky Public Service Commission Case No. 2014-00371: In the Matter of the Application of Kentucky
Utilities Company for an Adjustment of its Electric Rates.

Kentucky Public Service Commission Case No. 2014-00372: In the Matter of the Application of Louisville
Gas and Electric Company for an Adjustment of its Electric and Gas Rates.

2014

Ohio Public Utilities Commission Case No. 14-1297-EL-SSO: In the Matter of the Application of Ohio
Edison Company, The Cleveland Electric Illuminating Company and the Toledo Edison Company for
Authority to Provide for a Standard Service Offer Pursuant to R.C. 4928.143 in the Form of an Electric
Security Plan.

West Virginia Case No. 14-1152-E-42T: Appalachian Power Company and Wheeling Power Company,
Both d/b/a American Electric Power, Joint Application for Rate Increases and Changes in Tariff Provisions.
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Oklahoma Corporation Commission Cause No. PUD 201400229: In the Matter of the Application of
Oklahoma Gas and Electric Company for Commission Authorization of a Plan to Comply with the Federal
Clean Air Act and Cost Recovery; and for Approval of the Mustang Modernization Plan.

Missouri Public Service Commission Case No. ER-2014-0258: In the Matter of Union Electric Company
d/b/a Ameren Missouri’s Tariff to Increase its Revenues for Electric Service.

Pennsylvania Public Utility Commission Docket No. R-2014-2428742: Pennsylvania Public Utility
Commission v. West Penn Power Company.

Pennsylvania Public Utility Commission Docket No. R-2014-2428743: Pennsylvania Public Utility
Commission v. Pennsylvania Electric Company.

Pennsylvania Public Utility Commission Docket No. R-2014-2428744: Pennsylvania Public Utility
Commission v. Pennsylvania Power Company.

Pennsylvania Public Utility Commission Docket No. R-2014-2428745: Pennsylvania Public Utility
Commission v. Metropolitan Edison Company.

Washington Utilities and Transportation Commission Docket No. UE-141368: In the Matter of the Petition
of Puget Sound Energy to Update Methodologies Used to Allocate Electric Cost of Service and For Electric
Rate Design Purposes.

Washington Utilities and Transportation Commission Docket No. UE-140762: 2014 Pacific Power & Light
Company General Rate Case.

West Virginia Public Service Commission Case No. 14-0702-E-42T: Monongahela Power Company and
the Potomac Edison Company Rule 42T Tariff Filing to Increase Rates and Charges.

Ohio Public Utilities Commission Case No. 14-841-EL-SSO: In the Matter of the Application of Duke
Energy Ohio for Authority to Establish a Standard Service Offer Pursuant to Section 4928.143, Revised
Code, in the Form of Case No. 14-841-EL-SSO an Electric Security Plan, Accounting Modifications and
Tariffs for Generation Service.

Colorado Public Utilities Commission Docket No. 14AL-0660E: Re: In the Matter of the Advice Letter No.
1672-Electric Filed by Public Service Company of Colorado to Revise its Colorado PUC No. 7-Electric
Tariff to Implement a General Rate Schedule Adjustment and Other Rate Changes Effective July 18, 2014.

Maryland Case No. 9355: In the Matter of the Application of Baltimore Gas and Electric Company for
Authority to Increase Existing Rates and Charges for Electric and Gas Service.

Mississippi Public Service Commission Docket No. 2014-UN-132: In Re: Notice of Intent of Entergy
Mississippi, Inc. to Modernize Rates to Support Economic Development, Power Procurement, and
Continued Investment.

Nevada Public Utilities Commission Docket No. 14-05004: Application of Nevada Power Company d/b/a
NV Energy for Authority to Increase its Annual Revenue Requirement for General Rates Charged to All
Classes of Electric Customers and for Relief Properly Related Thereto.

Utah Public Service Commission Docket No. 14-035-T02: In the Matter of Rocky Mountain Power’s
Proposed Electric Service Schedule No. 32, Service From Renewable Energy Facilities.

Florida Public Service Commission Docket No. 140002-EG: In Re: Energy Conservation Cost Recovery
Clause.
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Wisconsin Docket No. 6690-UR-123: Application of Wisconsin Public Service Corporation for Authority
to Adjust Electric and Natural Gas Rates.

Connecticut Docket No. 14-05-06: Application of the Connecticut Light and Power Company to Amend its
Rate Schedules.

Virginia Corporation Commission Case No. PUE-2014-00026: Application of Appalachian Power
Company for a 2014 Biennial Review for the Provision of Generation, Distribution and Transmission
Services Pursuant to § 56-585.1 A of the Code of Virginia.

Virginia Corporation Commission Case No. PUE-2014-00033: Application of Virginia Electric and Power
Company to Revise its Fuel Factor Pursuant to Va, Code § 56-249.6.

Arizona Corporation Commission Docket No. E-01345A-11-0224 (Four Corners Phase): In the Matter of
Arizona Public Service Company for a Hearing to Determine the Fair Value of Utility Property of the
Company for Ratemaking Purposes, to Fix and Just and Reasonable Rate of Return Thereon, to Approve
Rate Schedules Designed to Develop Such Return.

Minnesota Public Utilities Commission Docket No. E-002/GR-13-868: In the Matter of the Application of
Northern States Power Company, for Authority to Increase Rates for Electric Service in Minnesota.

Utah Public Service Commission Docket No. 13-035-184: In the Matter of the Application of Rocky
Mountain Power for Authority to Increase its Retail Electric Utility Service Rates in Utah and for Approval
of its Proposed Electric Service Schedules and Electric Service Regulations.

Missouri Public Service Commission Case No. EC-2014-0224: In the Matter of Noranda Aluminum, Inc.’s
Request for Revisions to Union Electric Company d/b/a Ameren Missouri’s Large Transmission Service
Tariff to Decrease its Rate for Electric Service.

Oklahoma Corporation Commission Cause No. PUD 201300217: Application of Public Service Company
of Oklahoma to be in Compliance with Order No. 591185 Issued in Cause No. PUD 201100106 Which
Requires a Base Rate Case to be Filed by PSO and the Resulting Adjustment in its Rates and Charges and
Terms and Conditions of Service for Electric Service in the State of Oklahoma.

Public Utilities Commission of Ohio Case No. 13-2386-EL-SSO: In the Matter of the Application of Ohio
Power Company for Authority to Establish a Standard Service Offer Pursuant to §4928.143, Ohio Rev.
Code, in the Form of an Electric Security Plan.

2013

Oklahoma Corporation Commission Cause No. PUD 201300201: Application of Public Service Company
of Oklahoma for Commission Authorization of a Standby and Supplemental Service Rate Schedule.

Georgia Public Service Commission Docket No. 36989: Georgia Power’s 2013 Rate Case.

Florida Public Service Commission Docket No. 130140-EI: Petition for Rate Increase by Gulf Power
Company.

Public Utility Commission of Oregon Docket No. UE 267: In the Matter of PACIFICORP, dba PACIFIC
POWER, Transition Adjustment, Five-Year Cost of Service Opt-Out.

Illinois Commerce Commission Docket No. 13-0387: Commonwealth Edison Company Tariff Filing to
Present the Illinois Commerce Commission with an Opportunity to Consider Revenue Neutral Tariff
Changes Related to Rate Design Authorized by Subsection 16-108.5 of the Public Utilities Act.

lowa Utilities Board Docket No. RPU-2013-0004: In Re: MidAmerican Energy Company.
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South Dakota Public Utilities Commission Docket No. EL12-061: In the Matter of the Application of Black
Hills Power, Inc. for Authority to Increase its Electric Rates. (filed with confidential stipulation)

Kansas Corporation Commission Docket No. 13-WSEE-629-RTS: In the Matter of the Applications of
Westar Energy, Inc. and Kansas Gas and Electric Company for Approval to Make Certain Changes in their
Charges for Electric Service.

Public Utility Commission of Oregon Docket No. UE 263: In the Matter of PACIFICORP, dba PACIFIC
POWER, Request for a General Rate Revision.

Arkansas Public Service Commission Docket No. 13-028-U: In the Matter of the Application of Entergy
Arkansas, Inc. for Approval of Changes in Rates for Retail Electric Service.

Virginia State Corporation Commission Docket No. PUE-2013-00020: Application of Virginia Electric and
Power Company for a 2013 Biennial Review of the Rates, Terms, and Conditions for the Provision of
Generation, Distribution, and Transmission Services Pursuant to § 56-585.1 A of the Code of Virginia.

Florida Public Service Commission Docket No. 130040-EI: Petition for Rate Increase by Tampa Electric
Company.

South Carolina Public Service Commission Docket No. 2013-59-E: Application of Duke Energy Carolinas,
LLC, for Authority to Adjust and Increase Its Electric Rates and Charges.

Public Utility Commission of Oregon Docket No. UE 262: In the Matter of PORTLAND GENERAL
ELECTRIC COMPANY, Request for a General Rate Revision.

New Jersey Board of Public Utilities Docket No. ER12111052: In the Matter of the Verified Petition of
Jersey Central Power & Light Company For Review and Approval of Increases in and Other Adjustments
to Its Rates and Charges For Electric Service, and For Approval of Other Proposed Tariff Revisions in
Connection Therewith; and for Approval of an Accelerated Reliability Enhancement Program (2012 Base
Rate Filing™)

North Carolina Utilities Commission Docket No. E-7, Sub 1026 In the Matter of the Application of Duke
Energy Carolinas, LLC for Adjustment of Rates and Charges Applicable to Electric Service in North
Carolina.

Public Utility Commission of Oregon Docket No. UE 264: PACIFICORP, dba PACIFIC POWER, 2014
Transition Adjustment Mechanism.

Public Utilities Commission of California Docket No. 12-12-002: Application of Pacific Gas and Electric
Company for 2013 Rate Design Window Proceeding.

Public Utilities Commission of Ohio Docket Nos. 12-426-EL-SSO, 12-427-EL-ATA, 12-428-EL-AAM,
12-429-EL-WVR, and 12-672-EL-RDR: In the Matter of the Application of the Dayton Power and Light
Company Approval of its Market Offer.

Minnesota Public Utilities Commission Docket No. E-002/GR-12-961: In the Matter of the Application of
Northern States Power Company for Authority to Increase Rates for Electric Service in Minnesota.

North Carolina Utilities Commission Docket E-2, Sub 1023: In the Matter of Application of Progress
Energy Carolinas, Inc. For Adjustment of Rates and Charges Applicable to Electric Service in North
Carolina.
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2012
Public Utility Commission of Texas Docket No. 40443: Application of Southwestern Electric Power
Company for Authority to Change Rates and Reconcile Fuel Costs.

South Carolina Public Service Commission Docket No. 2012-218-E: Application of South Carolina
Electric & Gas Company for Increases and Adjustments in Electric Rate Schedules and Tariffs and Request
for Mid-Period Reduction in Base Rates for Fuel.

Kansas Corporation Commission Docket No. 12-KCPE-764-RTS: In the Matter of the Application of
Kansas City Power & Light Company to Make Certain Changes in its Charges for Electric Service.

Kansas Corporation Commission Docket No. 12-GIMX-337-GIV: In the Matter of a General Investigation
of Energy-Efficiency Policies for Utility Sponsored Energy Efficiency Programs.

Florida Public Service Commission Docket No. 120015-EL: In Re: Petition for Rate Increase by Florida
Power & Light Company.

California Public Utilities Commission Docket No. A.11-10-002: Application of San Diego Gas & Electric
Company (U 902 E) for Authority to Update Marginal Costs, Cost Allocation, and Electric Rate Design.

Utah Public Service Commission Docket No. 11-035-200: In the Matter of the Application of Rocky
Mountain Power for Authority to Increase its Retail Electric Utility Service Rates in Utah and for Approval
of its Proposed Electric Service Schedules and Electric Service Regulations.

Virginia State Corporation Commission Case No. PUE-2012-00051: Application of Appalachian Power
Company to Revise its Fuel Factor Pursuant to § 56-249.6 of the Code of Virginia.

Public Utilities Commission of Ohio Case Nos. 11-346-EL-SSO, 11-348-EL-SSO, 11-349-EL-AAM, and
11-350-EL-AAM: In the Matter of the Application of Columbus Southern Power Company and Ohio
Power Company for Authority to Establish a Standard Service Offer Pursuant to Section 4928.143, Revised
Code, in the Form on an Electric Security Plan and In the Matter of the Application of Columbus Southern
Power Company and Ohio Power Company for Approval of Certain Accounting Authority.

New Jersey Board of Public Utilities Docket No. ER11080469: In the Matter of the Petition of Atlantic
City Electric for Approval of Amendments to Its Tariff to Provide for an Increase in Rates and Charges for
Electric Service Pursuant to N.J.S.A. 48:2-21 and N.J.S.A. 48:2-21.1 and For Other Appropriate Relief.

Public Utility Commission of Texas Docket No. 39896: Application of Entergy Texas, Inc. for Authority to
Change Rates and Reconcile Fuel Costs.

Missouri Public Service Commission Case No. EO-2012-0009:1In the Matter of KCP&L Greater Missouri
Operations Notice of Intent to File an Application for Authority to Establish a Demand-Side Programs
Investment Mechanism.

Colorado Public Utilities Commission Docket No. 11AL-947E: In the Matter of Advice Letter No. 1597-
Electric Filed by Public Service Company of Colorado to Revise its Colorado PUC No. 7-Electric Tariff to
Implement a General Rate Schedule Adjustment and Other Changes Effective December 23, 2011.

Illinois Commerce Commission Docket No. 11-0721: Commonwealth Edison Company Tariffs and
Charges Submitted Pursuant to Section 16-108.5 of the Public Utilities Act.

Public Utility Commission of Texas Docket No. 38951: Application of Entergy Texas, Inc. for Approval of
Competitive Generation Service tariff (Issues Severed from Docket No. 37744).
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California Public Utilities Commission Docket No. A.11-06-007: Southern California Edison’s General
Rate Case, Phase 2.

2011

Arizona Corporation Commission Docket No. E-01345A-11-0224: In the Matter of Arizona Public Service
Company for a Hearing to Determine the Fair Value of Utility Property of the Company for Ratemaking
Purposes, to Fix and Just and Reasonable Rate of Return Thereon, to Approve Rate Schedules Designed to
Develop Such Return.

Oklahoma Corporation Commission Cause No. PUD 201100087: In the Matter of the Application of
Oklahoma Gas and Electric Company for an Order of the Commission Authorizing Applicant to Modify its
Rates, Charges, and Tariffs for Retail Electric Service in Oklahoma.

South Carolina Public Service Commission Docket No. 2011-271-E: Application of Duke Energy
Carolinas, LL.C for Authority to Adjust and Increase its Electric Rates and Charges.

Pennsylvania Public Utility Commission Docket No. P-2011-2256365: Petition of PPL Electric Utilities
Corporation for Approval to Implement Reconciliation Rider for Default Supply Service.

North Carolina Utilities Commission Docket No. E-7, Sub 989: In the Matter of Application of Duke
Energy Carolinas, LLC for Adjustment of Rates and Charges Applicable to Electric Service in North
Carolina.

Florida Public Service Commission Docket No. 110138: In Re: Petition for Increase in Rates by Gulf
Power Company.

Public Utilities Commission of Nevada Docket No. 11-06006: In the Matter of the Application of Nevada
Power Company, filed pursuant to NRS 704.110(3) for authority to increase its annual revenue requirement
for general rates charged to all classes of customers to recover the costs of constructing the Harry Allen
Combined Cycle plant and other generating, transmission, and distribution plant additions, to reflect
changes in the cost of capital, depreciation rates and cost of service, and for relief properly related thereto.

North Carolina Utilities Commission Docket Nos. E-2, Sub 998 and E-7, Sub 986: In the Matter of the
Application of Duke Energy Corporation and Progress Energy, Inc., to Engage in a Business Combination
Transaction and to Address Regulatory Conditions and Codes of Conduct.

Public Utilities Commission of Ohio Case Nos. 11-346-EL-SSO, 11-348-EL-SSO, 1 1-349-EL-AAM, and
11-350-EL-AAM: In the Matter of the Application of Columbus Southern Power Company and Ohio
Power Company for Authority to Establish a Standard Service Offer Pursuant to Section 4928.143, Revised
Code, in the Form on an Electric Security Plan and In the Matter of the Application of Columbus Southern
Power Company and Ohio Power Company for Approval of Certain Accounting Authority.

Virginia State Corporation Commission Case No. PUE-2011-00037; In the Matter of Appalachian Power
Company for a 2011 Biennial Review of the Rates, Terms, and Conditions for the Provision of Generation,
Distribution, and Transmission Services Pursuant to § 56-585.1 A of the Code of Virginia.

Illinois Commerce Commission Docket No. 11-0279 and 11-0282 (cons.): Ameren Illinois Company
Proposed General Increase in Electric Delivery Service and Ameren Illinois Company Proposed General
Increase in Gas Delivery Service.

Virginia State Corporation Commission Case No. PUE-2011-00045: Application of Virginia Electric and
Power Company to Revise its Fuel Factor Pursuant to § 56-249.6 of the Code of Virginia.
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Utah Public Service Commission Docket No. 10-035-124: In the Matter of the Application of Rocky
Mountain Power for Authority to Increase its Retail Electric Utility Service Rates in Utah and for Approval
of its Proposed Electric Service Schedules and Electric Service Regulations.

Maryland Public Utilities Commission Case No. 9249: In the Matter of the Application of Delmarva Power
& Light for an Increase in its Retail Rates for the Distribution of Electric Energy.

Minnesota Public Utilities Commission Docket No. E002/GR-10-971: In the Matter of the Application of
Northern States Power Company d/b/a Xcel Energy for Authority to Increase Rates for Electric Service in
Minnesota.

Michigan Public Service Commission Case No. U-16472: In the Matter of the Detroit Edison Company for
Authority to Increase its Rates, Amend its Rate Schedules and Rules Governing the Distribution and
Supply of Electric Energy, and for Miscellaneous Accounting Authority.

2010

Public Utilities Commission of Ohio Docket No. 10-2586-EL-SSO: In the Matter of the Application of
Duke Energy Ohio for Approval of a Market Rate Offer to Conduct a Competitive Bidding Process for
Standard Service Offer Electric Generation Supply, Accounting Modifications, and Tariffs for Generation
Service.

Colorado Public Utilities Commission Docket No. 10A-554EG: In the Matter of the Application of Public
Service Company of Colorado for Approval of a Number of Strategic Issues Relating to its DSM Plan,
Including Long-Term Electric Energy Savings Goals, and Incentives.

Public Service Commission of West Virginia Case No. 10-0699-E-42T: Appalachian Power Company and
Wheeling Power Company Rule 42T Application to Increase Electric Rates.

Oklahoma Corporation Commission Cause No. PUD 201000050: Application of Public Service Company
of Oklahoma, an Oklahoma Corporation, for an Adjustment in its Rates and Charges and Terms and
Conditions of Service for Electric Service in the State of Oklahoma.

Georgia Public Service Commission Docket No. 31958-U: In Re: Georgia Power Company’s 2010 Rate
Case.

Washington Utilities and Transportation Commission Docket No. UE-100749: 2010 Pacific Power & Light
Company General Rate Case.

Colorado Public Utilities Commission Docket No. 10M-254E: In the Matter of Commission Consideration
of Black Hills Energy’s Plan in Compliance with House Bill 10-1365, “Clean Air-Clean Jobs Act.”

Colorado Public Utilities Commission Docket No. 10M-245E: In the Matter of Commission Consideration
of Public Service Company of Colorado Plan in Compliance with House Bill 10-1365, “Clean Air-Clean
Jobs Act.”

Public Service Commission of Utah Docket No. 09-035-15 Phase II: In the Matter of the Application of
Rocky Mountain Power for Approval of its Proposed Energy Cost Adjustment Mechanism.

Public Utility Commission of Oregon Docket No. UE 217: In the Matter of PACIFICORP, dba PACIFIC
POWER Request for a General Rate Revision.

Mississippi Public Service Commission Docket No. 2010-AD-57: In Re: Proposal of the Mississippi Public
Service Commission to Possibly Amend Certain Rules of Practice and Procedure.
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Indiana Utility Regulatory Commission Cause No. 43374: Verified Petition of Duke Energy Indiana, Inc.
Requesting the Indiana Utility Regulatory Commission to Approve an Alternative Regulatory Plan
Pursuant to Ind. Code § 8-1-2.5-1, ET SEQ., for the Offering of Energy Efficiency Conservation, Demand
Response, and Demand-Side Management Programs and Associated Rate Treatment Including Incentives
Pursuant to a Revised Standard Contract Rider No. 66 in Accordance with Ind. Code §§ 8-1-2.5-1 ET SEQ.
and 8-1-2-42 (a); Authority to Defer Program Costs Associated with its Energy Efficiency Portfolio of
Programs; Authority to Implement New and Enhanced Energy Efficiency Programs, Including the
Powershare® Program in its Energy Efficiency Portfolio of Programs; and Approval of a Modification of
the Fuel Adjustment Clause Earnings and Expense Tests.

Public Utility Commission of Texas Docket No. 37744: Application of Entergy Texas, Inc. for Authority to
Change Rates and to Reconcile Fuel Costs.

South Carolina Public Service Commission Docket No. 2009-489-E: Application of South Carolina
Electric & Gas Company for Adjustments and Increases in Electric Rate Schedules and Tariffs.

Kentucky Public Service Commission Case No. 2009-00459: In the Matter of General Adjustments in
Electric Rates of Kentucky Power Company.

Virginia State Corporation Commission Case No. PUE-2009-00125: For acquisition of natural gas facilities
Pursuant to § 56-265.4:5 B of the Virginia Code.

Arkansas Public Service Commission Docket No. 10-010-U: In the Matter of a Notice of Inquiry Into
Energy Efficiency.

Connecticut Department of Public Utility Control Docket No. 09-12-05: Application of the Connecticut
Light and Power Company to Amend its Rate Schedules.

Arkansas Public Service Commission Docket No. 09-084-U: In the Matter of the Application of Entergy
Arkansas, Inc. For Approval of Changes in Rates for Retail Electric Service.

Missouri Public Service Commission Docket No. ER-2010-0036: In the Matter of Union Electric Company
d/b/a AmerenUE for Authority to File Tariffs Increasing Rates for Electric Service Provided to Customers
in the Company’s Missouri Service Area.

Public Service Commission of Delaware Docket No. 09-414: In the Matter of the Application of Delmarva
Power & Light Company for an Increase in Electric Base Rates and Miscellaneous Tariff Charges.

2009

Virginia State Corporation Commission Case No. PUE-2009-00030: In the Matter of Appalachian Power
Company for a Statutory Review of the Rates, Terms, and Conditions for the Provision of Generation,
Distribution, and Transmission Services Pursuant to § 56-585.1 A of the Code of Virginia.

Public Service Commission of Utah Docket No. 09-035-15 Phase I: In the Matter of the Application of
Rocky Mountain Power for Approval of its Proposed Energy Cost Adjustment Mechanism.

Public Service Commission of Utah Docket No. 09-035-23: In the Matter of the Application of Rocky
Mountain Power for Authority To Increase its Retail Electric Utility Service Rates in Utah and for
Approval of Its Proposed Electric Service Schedules and Electric Service Regulations.

Colorado Public Utilities Commission Docket No. 09AL-299E: Re: The Tariff Sheets Filed by Public
Service Company of Colorado with Advice Letter No. 1535 — Electric.

Arkansas Public Service Commission Docket No. 09-008-U: In the Matter of the Application of
Southwestern Electric Power Company for Approval of a General Change in Rates and Tariffs.
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Oklahoma Corporation Commission Docket No. PUD 200800398: In the Matter of the Application of
Oklahoma Gas and Electric Company for an Order of the Commission Authorizing Applicant to Modify its
Rates, Charges, and Tariffs for Retail Electric Service in Oklahoma.

Public Utilities Commission of Nevada Docket No. 08-12002: In the Matter of the Application by Nevada
Power Company d/b/a NV Energy, filed pursuant to NRS §704.110(3) and NRS §704.110(4) for authority
to increase its annual revenue requirement for general rates charged to all classes of customers, begin to
recover the costs of acquiring the Bighorn Power Plant, constructing the Clark Peakers, Environmental
Retrofits and other generating, transmission and distribution plant additions, to reflect changes in cost of
service and for relief properly related thereto.

New Mexico Public Regulation Commission Case No. 08-00024-UT: In the Matter of a Rulemaking to
Revise NMPRC Rule 17.7.2 NMAC to Implement the Efficient Use of Energy Act.

Indiana Utility Regulatory Commission Cause No. 43580: Investigation by the Indiana Utility Regulatory
Commission, of Smart Grid Investments and Smart Grid Information Issues Contained in 111(d) of the
Public Utility Regulatory Policies Act of 1978 (16 U.S.C. § 2621(d)), as Amended by the Energy
Independence and Security Act of 2007.

Louisiana Public Service Commission Docket No. U-30192 Phase Il (February 2009): Ex Parte,
Application of Entergy Louisiana, LLC for Approval to Repower Little Gypsy Unit 3 Electric Generating
Facility and for Authority to Commence Construction and for Certain Cost Protection and Cost Recovery.

South Carolina Public Service Commission Docket No. 2008-251-E: In the Matter of Progress Energy
Carolinas, Inc.’s Application For the Establishment of Procedures to Encourage Investment in Energy
Efficient Technologies; Energy Conservation Programs; And Incentives and Cost Recovery for Such
Programs.

2008

Colorado Public Utilities Commission Docket No. 08A-366EG: In the Matter of the Application of Public
Service Company of Colorado for approval of its electric and natural gas demand-side management (DSM)
plan for calendar years 2009 and 2010 and to change its electric and gas DSM cost adjustment rates
effective January 1, 2009, and for related waivers and authorizations.

Public Service Commission of Utah Docket No. 07-035-93: In the Matter of the Application of Rocky
Mountain Power for Authority to Increase its Retail Electric Utility Service Rates in Utah and for Approval
of its Proposed Electric Service Schedules and Electric Service Regulations, Consisting of a General Rate
Increase of Approximately $161.2 Million Per Year, and for Approval of a New Large Load Surcharge.

Indiana Utility Regulatory Commission Cause No. 43374: Petition of Duke Energy Indiana, Inc.
Requesting the Indiana Utility Regulatory Commission Approve an Alternative Regulatory Plan for the
Offering of Energy Efficiency, Conservation, Demand Response, and Demand-Side Management.

Public Utilities Commission of Nevada Docket No. 07-12001: In the Matter of the Application of Sierra
Pacific Power Company for authority to increase its general rates charged to all classes of electric
customers to reflect an increase in annual revenue requirement and for relief properly related thereto.

Louisiana Public Service Commission Docket No. U-30192 Phase II: Ex Parte, Application of Entergy
Louisiana, LLC for Approval to Repower Little Gypsy Unit 3 Electric Generating Facility and for
Authority to Commence Construction and for Certain Cost Protection and Cost Recovery.
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Colorado Public Utilities Commission Docket No. 07A-420E: In the Matter of the Application of Public
Service Company of Colorado For Authority to Implement and Enhanced Demand Side Management Cost
Adjustment Mechanism to Include Current Cost Recovery and Incentives.

2007

Louisiana Public Service Commission Docket No. U-30192: Ex Parte, Application of Entergy Louisiana,
LLC for Approval to Repower Little Gypsy Unit 3 Electric Generating Facility and for Authority to
Commence Construction and for Certain Cost Protection and Cost Recovery.

Public Utility Commission of Oregon Docket No. UG 173: In the Matter of PUBLIC UTILITY
COMMISSION OF OREGON Staff Request to Open an Investigation into the Earnings of Cascade Natural
Gas.

2006
Public Utility Commission of Oregon Docket No. UE 180/UE 181/UE 184: In the Matter of PORTLAND
GENERAL ELECTRIC COMPANY Request for a General Rate Revision.

Public Utility Commission of Oregon Docket No. UE 179: In the Matter of PACIFICORP, dba PACIFIC
POWER AND LIGHT COMPANY Request for a general rate increase in the company's Oregon annual
revenues.

Public Utility Commission of Oregon Docket No. UM 1129 Phase IT: Investigation Related to Electric
Utility Purchases From Qualifying Facilities.

2005
Public Utility Commission of Oregon Docket No. UM 1129 Phase I Compliance: Investigation Related to
Electric Utility Purchases From Qualifying Facilities.

Public Utility Commission of Oregon Docket No. UX 29: In the Matter of QWEST CORPORATION
Petition to Exempt from Regulation Qwest's Switched Business Services.

2004
Public Utility Commission of Oregon Docket No. UM 1129 Phase I Investigation Related to Electric
Utility Purchases From Qualifying Facilities.

TESTIMONY BEFORE LEGISLATIVE BODIES

2014

Regarding Kansas House Bill 2460: Testimony Before the Kansas House Standing Committee on Utilities
and Telecommunications, February 12, 2014.

2012
Regarding Missouri House Bill 1488: Testimony Before the Missouri House Committee on Utilities,
February 7, 2012.

2011
Regarding Missouri Senate Bills 50, 321, 359, and 406: Testimony Before the Missouri Senate Veterans’
Affairs, Emerging Issues, Pensions, and Urban Affairs Committee, March 9, 2011.

AFFIDAVITS

2015

Supreme Court of Illinois, Docket No. 118129, Commonwealth Edison Company et al., respondents, v.
Illinois Commerce Commission et al. (Illinois Competitive Energy Association et al., petitioners). Leave to
appeal, Appellate Court, First District.

11
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2011

Colorado Public Utilities Commission Docket No. 1 1M-951E: In the Matter of the Petition of Public
Service Company of Colorado Pursuant to C.R.S. § 40-6-111(1)(d) for Interim Rate Relief Effective on or
before January 21, 2012.

ENERGY INDUSTRY PUBLICATIONS AND PRESENTATIONS
Panelist, The Governor’s Utah Energy Development Summit 2015, May 21, 2015.

Mock Trial Expert Witness, The Energy Bar Association State Commission Practice and Regulation
Committee and Young Lawyers Committee and Environment, Energy and Natural Resources Section of the
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Calculation of Revenue Requirement Impact of UNSE's Proposed Increase in ROE

(1)

o]
(3}
(a)

(5)

(6) = (4}
@

t]

{9) (5)x(8)
(10)

(11)  {10}-(9)
(12)
{13) (11)x(12)
(14)
(15) (13)/(14)

UNS Requested Rate of Return
1) Calculate Rate of Return at ROE = 9.5%

Capital Component
Debt

Common Equity
Total

2) Revenue Requirement Impact

Fair Value Rate Base ($000)

Rate of Return (ROE = 9.5%)

Fair Value Adjustment

Required Rate of Return

Adjusted Operating Income {ROE = 9.5%)
UNSE Proposed Operating income
Difference in Operating Income
Conversion Factor

Difference in Revenue Requirement
Requested Revenue Requirement increase ($000)
Increase Request from ROE Increase

Sources:
Schedule A-1
Schedule D-1, page 1

% of Total
47.17%
52.83%

100.00%

$355,720
7.22%
-1.45%
5.77%
$20,514
$22,108
$1,594
1.6084
$2,563
$22,621
11.3%

7.67%

Cost Weighted Cost
4.66% 2.20%
9.50% 5.02%

/ 7.22%
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Page 1 of 4

Reported Authorized Returns on Equity, Electric Utility Rate Cases Completed, 2012 to Present
Vertically
Integrated
Decision (V)/Distribution Return on
State Utility Docket Date D) Equity
(%)

South Carolina Duke Energy Carolinas LLC 2011-271-E 1/25/2012 v 10.50%
North Carolina Duke Energy Carolinas LLC E-7, Sub 989 1/27/2012 v 10.50%
Michigan Indiana Michigan Power Co. U-16801 2/15/2012 v 10.20%
Oregon Idaho Power Co. UE-233 2/23/2012 v 9.90%
Florida Gulf Power Co. 110138-El 2/27/2012 \Y 10.25%
North Dakota Northern States Power Co. PU-10-657 2/29/2012 v 10.40%
Minnesota Northern States Power Co. E-002/GR-10-971 3/29/2012 \Y 10.37%
Hawaii Hawaii Electric Light Co 2009-0164 4/4/2012 \Y% 10.00%
Colorado Public Service Co. of CO 11AL-947E 4/26/2012 \% 10.00%
Hawaii Maui Electric Company Ltd 2009-0163 5/2/2012 Vv 10.00%
Washington Puget Sound Energy Inc. UE-111048 5/7/2012 \% 9.80%
Arizona Arizona Public Service Co. E-01345A-11-0224 5/15/2012 v 10.00%
Illinois Commonwealth Edison Co. 11-0721 5/29/2012 D 10.05%
Michigan Consumers Energy Co. U-167%94 6/7/2012 v 10.30%
New York Orange & Rockland Utlts Inc. 11-E-0408 6/14/2012 D 9.40%
Wisconsin Wisconsin Power and Light Co 6680-UR-118 6/15/2012 v 10.40%
Wyoming Cheyenne Light Fuel Power Co. 20003-114-ER-11 6/18/2012 v 9.60%
South Dakota Northern States Power Co. EL11-019 6/19/2012 Vv 9.25%
Michigan Wisconsin Electric Power Co. U-16830 6/26/2012 v 10.10%
Hawaii Hawaiian Electric Co. 2010-0080 6/29/2012 v 10.00%
Oklahoma Oklahoma Gas and Electric Co. PUD201100087 7/9/2012 v 10.20%
Wyoming PacifiCorp 20000-405-ER-11 7/16/2012 \Y% 9.80%
Maryland Potomac Electric Power Co. 9286 7/20/2012 D 9.31%
Maryland Delmarva Power & Light Co. 9285 7/20/2012 D 9.81%
Texas Entergy Texas Inc. 39896 9/13/2012 v 9.80%
Illinois Ameren Illinois 12-0001 9/19/2012 D 10.05%
Utah PacifiCorp 11-035-200 9/19/2012 \Y% 9.80%
District of Columbia  Potomac Electric Power Co. 1087 9/26/2012 D 9.50%
New Jersey Atlantic City Electric Co. ER-11080469 10/23/2012 D 9.75%
Wisconsin Wisconsin Public Service Corp. 6690-UR-121 10/24/2012 \% 10.30%
Wisconsin Madison Gas and Electric Co. 3270-UR-118 11/9/2012 v 10.30%
Wisconsin Wisconsin Electric Power Co. 05-UR-106 11/28/2012 v 10.40%
California Liberty Utilities LL.C 12-02-014 11/29/2012 \% 9.88%
Delaware Delmarva Power & Light Co. 11-528 11/29/2012 D 9.75%
Illinois Ameren Illinois 12-0293 12/5/2012 D 9.71%
Pennsylvania PPL Electric Utilities Corp. R-2012-2290597 12/5/2012 D 10.40%
Missouri Union Electric Co. ER-2012-0166 12/12/2012 \Y 9.80%
Florida Florida Power & Light Co. 120015-EI 12/13/2012 \Y 10.50%
Kansas Kansas City Power & Light 12-KCPE-764-RTS 12/13/2012 v 9.50%
Wisconsin Northern States Power Co. 4220-UR-118 12/14/2012 v 10.40%
lllinois Commonwealth Edison Co. 12-0321 12/19/2012 D 9.71%
South Carolina South Carolina Electric & Gas 2012-218-E 12/19/2012 v 10.25%
California San Diego Gas & Electric Co. 12-04-016 12/20/2012 v 10.30%
California Pacific Gas and Electric Co. 12-04-018 12/20/2012 \Y% 10.40%
California Southern California Edison Co. 12-04-015 12/20/2012 A% 10.45%
Kentucky Kentucky Utilities Co. 2012-00221 12/20/2012 \Y% 10.25%
Kentucky Louisville Gas & Electric Co. 2012-00222 12/20/2012 \Y 10.25%
Oregon PacifiCorp UE-246 12/20/2012 \% 9.80%
Rhode Island Narragansett Electric Co. 4323 12/20/2012 D 9.50%
North Carolina Virginia Electric & Power Co. E-22, Sub 479 12/21/2012 \% 10.20%
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Reported Authorized Returns on Equity, Electric Utility Rate Cases Completed, 2012 to Present

Vertically
Integrated
Decision (V)/Distribution Return on
State Utility Docket Date (D) Equity
(%)

Washington Avista Corp. UE-120436 12/26/2012 \ 9.80%
Missouri Kansas City Power & Light ER-2012-0174 1/9/2013 \Y 9.70%
Missouri KCP&L Greater Missouri Op Co ER-2012-0175 1/9/2013 \Y 9.70%
Indiana Indiana Michigan Power Co. 44075 2/13/2013 \% 10.20%
Maryland Baltimore Gas and Electric Co. 9299 2/22/2013 D 9.75%
Louisiana Southwestern Electric Power Co U-32220 2/27/2013 v 10.00%
New York Niagara Mohawk Power Corp. 12-E-0201 3/14/2013 D 9.30%
Idaho Avista Corp. AVU-E-12-08 3/27/2013 \% 9.80%
Ohio Duke Energy Ohio Inc. 12-1682-EL-AIR 5/172013 D 9.84%
Michigan Consumers Energy Co. U-17087 5/15/2013 Vv 10.30%
North Carolina Duke Energy Progress Inc. E-2, Sub 1023 5/30/2013 v 10.20%
Hawaii Maui Electric Company Ltd 2011-0092 5/31/2013 v 9.00%
Arizona Tucson Electric Power Co. E-01933A-12-0291 6/11/2013 v 10.00%
New Jersey Atlantic City Electric Co. ER-12121071 6/21/2013 D 9.75%
Washington Puget Sound Energy Inc. UE-130137 6/25/2013 \Y 9.80%
Maryland Potomac Electric Power Co. 9311 7/12/2013 D 9.36%
Minnesota Northern States Power Co. E-002/GR-12-961 8/8/2013 \Y 9.83%
Connecticut United Illuminating Co. 13-01-19 8/14/2013 D 9.15%
Florida Tampa Electric Co. 130040-EI 9/11/2013 v 10.25%
South Carolina Duke Energy Carolinas LLC 2013-59-E 9/11/2013 \% 10.20%
North Carolina Duke Energy Carolinas LLC E-7, Sub 1026 9/24/2013 \Y% 10.20%
Texas Southwestern Electric Power Co 40443 10/3/2013 \Y% 9.65%
Wisconsin Wisconsin Public Service Corp. 6690-UR-122 11/6/2013 \% 10.20%
Kansas Westar Energy Inc. 13-WSEE-629-RTS 11/21/2013 \Y 10.00%
Virginia Virginia Electric & Power Co. PUE-2013-00020 11/26/2013 v 10.00%
Florida Gulf Power Co. 130140-E1 12/3/2013 \Y 10.25%
Washington PacifiCorp UE-130043 12/4/2013 \Y 9.50%
Wisconsin Northern States Power Co. 4220-UR-119 12/5/2013 A% 10.20%
1llinois Ameren Illinois 13-0301 12/9/2013 D 8.72%
Oregon Portland General Electric Co. UE-262 12/9/2013 v 9.75%
Maryland Baltimore Gas and Electric Co. 9326 12/13/2013 D 9.75%
Louisiana Entergy Gulf States LA LLC U-32707 12/16/2013 A% 9.95%
Louisiana Entergy Louisiana LLC U-32708 12/16/2013 Vv 9.95%
Nevada Sierra Pacific Power Co. 13-06002 12/16/2013 \Y 10.12%
Arizona UNS Electric Inc. E-04204A-12-0504 12/17/2013 \% 9.50%
Georgia Georgia Power Co. 36989 12/17/2013 v 10.95%
Illinois Commonwealth Edison Co. 13-0318 12/18/2013 D 8.72%
Oregon PacifiCorp UE-263 12/18/2013 \% 9.80%
Michigan Upper Peninsula Power Co. U-17274 12/19/2013 \Y 10.15%
New York Consolidated Edison Co. of NY 13-E-0030 2/20/2014 D 9.20%
North Dakota Northern States Power Co. PU-12-813 2/26/2014 \Y 9.75%
New Hampshire Liberty Utilities Granite St DE-13-063 3/17/2014 D 9.55%
District of Columbia  Potomac Electric Power Co. 1103-2013-E 3/26/2014 D 9.40%
New Mexico Southwestern Public Service Co 12-00350-UT 3/26/2014 v 9.96%
Delaware Delmarva Power & Light Co. 13-115 4/2/2014 D 9.70%
Texas Entergy Texas Inc. 41791 5/16/2014 v 9.80%
Massachusetts Fitchburg Gas & Electric Light 13-90 5/30/2014 D 9.70%
Wisconsin Wisconsin Power and Light Co 6680-UR-119 6/6/2014 \% 10.40%
Maine Emera Maine 2013-00443 6/30/2014 D 9.55%
Maryland Potomac Electric Power Co. 9336 7/2/2014 D 9.62%
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Reported Authorized Returns on Equity, Electric Utility Rate Cases Completed, 2012 to Present

Vertically
Integrated
Decision (V)/Distribution Return on
State Utility Docket Date (D) Equity
(%)

Louisiana Entergy Louisiana LLC (New Orleans) UD-13-01 7/10/2014 v 9.95%
New Jersey Rockland Electric Company ER-13111135 7/23/2014 D 9.75%
Maine Central Maine Power Co. 2013-00168 7/29/2014 D 9.45%
Wyoming Cheyenne Light Fuel Power Co. 20003-132-ER-13 7/31/2014 v 9.90%
Arkansas Entergy Arkansas Inc. 13-028-U ! 8/15/2014 v 9.50%
New Jersey Atlantic City Electric Co. ER-14030245 8/20/2014 D 9.75%
Vermont Green Mountain Power Corp 8190, 8191 8/25/2014 \% 9.60%
Utah PacifiCorp 13-035-184 8/29/2014 A 9.80%
Florida Florida Public Utilities Co. 140025-E1 9/15/2014 \Y 10.25%
Nevada Nevada Power Co. 14-05004 10/9/2014 v 9.80%
Ilinois MidAmerican Energy Co. 14-0066 11/6/2014 \% 9.56%
Wisconsin Wisconsin Public Service Corp. 6690-UR-123 11/6/2014 \% 10.20%
Wisconsin Wisconsin Electric Power Co. 05-UR-107 11/14/2014 \% 10.20%
Virginia Appalachian Power Co. PUE-2014-00026 11/26/2014 \Y 9.70%
Wisconsin Madison Gas and Electric Co. 3270-UR-120 11/26/2014 v 10.20%
Oregon Portland General Electric Co. UE-283 12/4/2014 v 9.68%
[llinois Commonwealth Edison Co. 14-0312 12/10/2014 D 9.25%
Itlinois Ameren Illinois 14-0317 12/10/2014 D 9.25%
Mississippi Entergy Mississippi Inc. 2014-UN-0132 12/11/2014 \Y 10.07%
Wisconsin Northern States Power Co. 4220-UR-120 12/12/2014 \% 10.20%
Connecticut Connecticut Light & Power Co. 14-05-06 12/17/2014 D 9.17%
Colorado Black Hills Colorado Electric 14AL-0393E 12/18/2014 \% 9.83%
Wyoming PacifiCorp 20000-446-ER-14 1/23/2015 \% 9.50%
Colorado Public Service Co. of CO 14AL-0660E 2/24/2015 \% 9.83%
New Jersey Jersey Central Power & Light Co. ER-12111052 3/18/2015 D 9.75%
Washington PacifiCorp UE-140762 3/25/2015 \% 9.50%
Minnesota Northern States Power Co. E-002/GR-13-868 3/26/2015 A% 9.72%
Michigan Wisconsin Public Service Corp. U-17669 4/23/2015 \Y 10.20%
Missouri Union Electric Co. ER-2014-0258 4/29/2015 \Y 9.53%
West Virginia Appalachian Power Co. 14-1152-E-42-T 5/26/2015 v 9.75%
New York Central Hudson Gas & Electric 14-E-0318 6/17/2015 D 9.00%
New York Consolidated Edison Co. of NY 15-E-0050 6/17/2015 D 9.00%
Missouri Kansas City Power & Light ER-2014-0370 9/2/2015 \% 9.50%
Kansas Kansas City Power & Light 15-KCPE-116-RTS 9/10/2015 \% 9.30%
New York Orange & Rockland Utlts Inc. 14-E-0493 10/15/2015 D 9.00%
' The Arkansas Public Service Commission originally approved a 9.3% ROE, but increased it to 9.5% on
rehearing. See Order No. 35, Arkansas Docket 13-028-U.
Entire Period
# of Decisions 135
Average (All Utilities) 9.85%
Average (Distribution Onaly) 9.51%
Average (Vertically Integrated Only) 9.98%
Median 9.80%
Minimum 8.72%
Maximum 10.95%
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Reported Authorized Returns on Equity, Electric Utility Rate Cases Completed, 2012 to Present
Vertically
Integrated
Decision (V)/Distribution Return on
State Utility Docket Date D) Equity
(%)
2012
# of Decisions 51
Average (All Utilities) 10.02%
Average (Distribution Only) 9.75%
Average (Distribution Only, exc. IL FRP) 9.75%
Average (Vertically Integrated Only) 10.10%
2013
# of Decisions 38
Average (All Utilities) 9.83%
Average (Distribution Only) 9.37%
Average (Distribution Only, exc. IL FRP) 9.56%
Average (Vertically Integrated Only) 9.97%
2014
# of Decisions 33
Average (All Utilities) 9.75%
Average (Distribution Only) 9.49%
Average (Distribution Only, exc. IL FRP) 9.53%
Average (Vertically Integrated Only) 9.92%
2015
# of Decisions 13
Average (All Utilities) 9.51%
Average (Distribution Only) 9.19%
Average (Vertically Integrated Only) 9.65%

Source: SNL Financial LC, October 22, 2015
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| Introduction

2 Q. PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND OCCUPATION.
3 A. My name is Chris Hendrix. My business address is 2001 SE 10th St.,

4 Bentonville, AR 72716-0550. | am employed by Wal-Mart Stores, Inc. as

5 Director of Markets and Compliance,

6 Q.  ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS DOCKET?

7 Al I am testifying on behalf of Wa!-Mart Stores, Inc. (*“Walman™).

8 Q. PLEASE DESCRIBE YOUR POSITION WITH WAL-MART?

9 A, In my role as Director of Markets & Compliance, | am responsible for directing and
0 implementing regulatory and legislative policics for Walmart’s retail and wholesale
H business interests refated to electricity and natural gas in the competitive markets of
2 the United States and the United Kingdom. In addition, | am ac;countablc for all
13 regulatory. legislative and market developments that effect the operation of
14 Walmart's self-supply retail electricity provider; Texas Retail Energy, LLC in
15 Connecticut, lllinois, Maine, Maryland, Massachusetts, New Hampshire, New Jersey,
16 New York, Ohio, Pennsylvania, and Texas, and PowerdAll, Ltd. in the United
17 Kingdom.

18 Q. PLEASE DESCRIBE YOUR EDUCATION AND EXPERIENCE.

19 Al I earned a Bachelors of Business Administration with a concentration in Accounting
20 from the University of Houston in 1991 and a Masters of Business Administration
2 with a concentration in Finance and International Business from the University of
22 Houston in 1994. T have more than 25 years of experience in all facets of the energy

23 industry with the last 15 years specifically related to the competitive electric and
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] natural gas markets. From 1990 to 1997, I was an Accountant, then an Accﬁbming
2 Analyst and later a Senior Rate Analyst with Tenneco Energy in Houston, Texas. My
3 initial duties included various accounting functions for their regulated pipeline.
4 Tennessee Gas Pipeline, and in my later position, the preparation of cost allocation
5 and rate design studies. From 1997 10 2001, I was a Senior Specialist and latera
6 Manager at Enron Energy Services in Houston, Texas. My duties included
7 participating in gas and eleciric dercgulation proceedings, performing cost of service
8§ analysis, and analyzing regulatory rules and utility tariffs. From 2002 to 2003, [ was
9 a Manager at TXU Energy in Dallas, Texas, where | supervised a pricing team for
10 energy transactions. In 2003, I joined the Energy Department of Wal-Mart Stores
it Inc.. as a General Manager and was promoted to my current position in 2009. My
12 Witness Qualification Statement is found on Exhibit CWH-1.
i3 Q. HAVE YOU PREVIOUSLY SUBMITTED TESTIMONY BEFORE THE
14 ARIZONA CORPORATION COMMISSION (“THE COMMISSION™)?
I5 A. Yes. Isubmitted testimony in Docket No. E-01345A-11-0224.
16 Q. HAVE YOU PREVIOUSLY SUBMITTED TESTIMONY BEFORE OTHER
17 STATE REGULTORY COMMISSIONS?
I8 A. Yes. [ have submitted testimony in one proceeding before the Oklahoma Corporation
19 Commission. My testimony addressed the topic of natural gas competition. In
0 addition, I have been a contributor to numerous coalition groups and industry
21 organizations in preparing and submilting testimony regarding natural gas and
22 electricity competition and market rules.
2
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1 Q.  ARE YOU SPONSORING _AN‘? EXHIBITS WITH YOUR TESTIMONY?

g
>

Yes. 1am sponsoring the exhibits listed in the Table of Contents.

4d

4 Purpose of Testimony

WHAT IS THE PURPOSE OF YOUR TESTIMONY?

th
.

6 A. The purpose of my testimony s to address Experimenial Rider 14, Alternative
7 Generation Service (*AGS™) proposed by UNS Electric, Inc. ("UNSE™ or “the
$ Comipany™).

9

10 Summary of Recommendations

1 Q. PLEASE SUMMARIZE YOUR RECOMMENDATION TO THE
12 COMMISSION,

13 A. My recommendation to the Commission is to approve AGS with the following
14 modifications:

15 b The Commission should reject the management fee as proposed by the
16 Company and require the Company to file a cost-justified management fee
17 proposal,

I8 2 The Commission should reduce the minimum participation size to 1,000 KW
19 and specify that a customer can aggregate utility accounts within its corporate
20 family to meet the participation limit.

21 3) The Commission should allow all rate classes to participate based on

22 Recommendation 2 above.
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4) The Commission should raise the cap to 150 MW of peak load based on the
amount of wholesale market purchases currently undertaken by the Company.

5 The Commission should not make an AGS customer responsible for any of
the Company’s generation related charges or any “lost revenues” since the
AGS program is simply replacing wholesale market purchases that the
Company would have 10 make.

The fact that an issue is not addressed herein or in related filings should not be

construed as an endorsement of any filed position.

Experimental Rider 14, Alternative Generation Service
PLEASE BRIEFLY DESCRIBE WALMART’S OPERATIONS WITHIN THE
COMPANY’S SERVICE TERRITORY.
Walmart has three stores that 1ake electric service from UNSF that are currently on
the Large Power Service schedule (“LPS™). However, the Company proposes to
move these stores to the Large General Service (*LGS™) schedule as part of this
docket,
WHAT IS YOUR UNDERSTANDING OF THE COMPANY'S AGS
PROPOSAL?
My understanding is that the Company is proposing AGS as a buy-through tariff per

the settlement agreement in the acquisition of the Company by Fortis, which

settlement agreement was approved by the Commission in Decision No. 74689
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1 (Acgust 12, 2014). However, the Company is not supportive and states that they are

W

opposed to the implementation of the AGS tariff.!

As proposed, AGS would be made available for a maximum of 10 MW of

s

4 peak load for no more than four years from the effective date of the new rates in this

Lh

docket. Only LPS ratepayers with peak demands of 2.500 KW or more would be

6 allowed to panicipate.

7 Participating ratepayers would select their preferred generation service
8 provider to sell power to the Company on the ratepayer’s behalf. The Company
9 would then take title to the power and provide it to the ratepayer. The ratepayer
0 would be responsible for all charges and adjustments in the retail rate schedule,
11 except for the Power Supply Charges and the Purchased Power and Fuel Adjustment
t2 Charge (“PPFAC™). The Company would still supply transmission, delivery and
3 revenue cycle services under the provisions of the retail rate schedule.’

4 Q. DOES THE COMPANY PROPOSE A MANAGEMENT FEE FOR THE AGS
15 TARIFF?

16 A, Yes. In Mr. Jones™ Direct Testimony on Page 57, Line 9 states that the amount shall
17 be $0.0060 per kWh, however the AGS Tariff Original Sheet No. 714-2 states that the
18 rate is $0.0040 per kWh, This difference is not explained in Mr, Jones® Direct
19 Testimony.

' See Direct Testimony of Craig A. Jones Page 56, Lines 8 to 14.
? See Direct Testimony of Craig A. Jones Page 57, Lines 3 to 12.

R)
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A,

A.

IS THE MANAGEMENT FEE THAT THE COMPANY 18 PROPOS}NG FOR
THE AGS TARIFF COST BASED AND JUSTIFIED?

No. The Company just states the amount of the managesnent fee but does not provide
any documentation for the amount. The Company should be allowed to recover the
actual just and reasonable costs of providing the AGS services but those costs should
be provided for review by the Commission and parties. As such, the Commission
should reject the management fee as propesed by the Company and require the
Company to file a cost-justified management fee proposal.

IS THE MINIMUM PARTICPATION SIZE (TO ONLY INCLUDE
CUSTOMERS WITH PEAK DEMANDS GREATER THAN 2,500 KW)
APPROPRIATELY SET?

No. The more appropriate minimum participation size would be 1,000 KW. This
minimum size would ensure that the participant is sufficiently large enough to be a
sophisticated user of electricity and not need any consumer protection requirements.
SHOULD CUSTOMERS BE ALLOWED TO AGGREGATE SITES TO MEET
THE PEAK DEMAND THRESHOLD?

Yes. A customer should be allowed to aggregate utility accounts within its corporate

family to meet the peak demand threshold. This will allow participating customers to

leverage economies of scale to reduce their generation supply costs,




=

s

Wal-Mart Stores, Inc,
Testimony of Chris Hendrix
Arizona Docket No. E-042048A-15-0142

SHOULD AGS BE AVAILABLE TO ADDITIONAL RATE CLASES?

Yes. As proposed the AGS program would enly be available to 4 cusiomers that are
proposed to be served on either LPS or LPS-TOU ? Based on my recommendation to
fower the peak demand threshold and atfowing a customeér to aggregate wutility
accounts, atl commercial and indusirial rat¢ classes should be allowed to participate.
This would allow a significant number of customers the opportunily to participate in
AGS, which, in my experience, would attract more Generation Service Providers and
result in lower costs to participate,

SHOULD THE CAP OF 10 MW OF PEAK LOAD BE EXPANDED?

Yes, The cap should be raised to 150 MW of peak load. The 10 MW limit is
completely arbitrary and not supported by the Company. The proposed cap, along
with the limited number of proposed customers, would severely restrict the amount of
Generation Service Providers that would be interested in participating in the AGS
program,

HOW DID YOU ARRIVE AT THE 150 MW OF PEAK LOAD CAP?

As noted in the Direct Testimony of Michacl E. Sheehan, after the Gila Rivet
Acquisition, the Company will still be purchasing 175 MW of Market Based
Resources.” I based the 150 MW cap as a portion of this 175 MW that the Company
is already purchasing from the wholesale power market while still allowing the
company to purchase an estimated 25 MW from the market. This would significantly

reduce the Company’s reliance on the wholesale market and transfer the market risk

* See Exhibit CAJ-2 Lines 13-14 of the Direct Testimony of Craig A. Jones.

' See Direct Testimony of Michael E. Sheehan Section V. Pages 12 - 13.

7
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L 1o customers wﬁo are willingly participating m the AGS program. fhis ivEE! shelter

2 UNSE’s other ratepayers from market risk and volatility related to the Company’s

3 wholesale purchases.

4 Q.  HAS STAFF NOTED THAT THE COMPANY RELIES ON THE SHORT-
5 TERM WHOLESALE MARKET MORE THAN OTHER ARIZONA
6 UTILITIES?

7 A. Yes. Staff has previously noted that the Company’s reliance on the short-term

8 wholesale markets is still higher ihan other Arizona utilities:

9 “The acquisition of Gila River will reduce UNS Electric’s reliance on the short
io term market from approximately 67 percent of its capacity needs to approximately
1 38 percent. While a significant reduction, UNS FElectric’s reliance on short term
12 market purchases is still substantially higher than other utilities in Arizona and
13 higher than suggested in the 2012 IRP Staff report.™
14 Q. SHOULD AGS CUSTOMERS BE RESPONISBLE FOR ANY OF THE
15 COMPANY’S GENERATION RELATED CHARGES IN THE BASE RETAIL
i6 RATES?

17 A.  No. Since the AGS Program would be replacing the Company’s wholesale market
18 purchases, there should be no charges to the participating AGS customers for the
19 Company’s generation related costs. In addition, the Company will be able to plan
20 that the AGS Program will be a slice of its total resource mix on an ongoing basis,
21 Q. SHOULD THE AGS CUSTOMERS BE RESPONISBLE FOR ANY OF THE
22 COMPANY’S CLAIMED LOST REVENUES OR EARNINGS?
23 A No. Since the AGS Program would be replacing the Company’s wholesale market
24 purchases, there would be no lost revenues or earnings related to AGS.

® Staff Report, Attachment A, (Engineering Analysis) at 10 (UNS Electric Inc. Financing

Application (Docket No. E-04204A-1 3-0447)).
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A,

SHOULD THE AGS PROGRAM BE LIMITED TO FOUR YEARS?

No. There should be no limit to the length of the program.

DOES THE TERM AFFECT THE ABILITY OF C USTOMERS TO
CONTRACT FOR LARGE SCALE RENEWABLES?

Yes. Limiting the program to four years eliminates the ability of customers to
purchase long-term contracts especially for off-site renewable contracts like solar and
wind. due to the length of contract term needed by renewable developers to build new
projects. Many customers would like to purchase more renewables than the
Company’s forecasted 5% Utility Scale Renewables® of its total resource mix.
Eliminating the proposed program term will enable Customers to purchase large scale
off-site renewables if they desire and it fits their business needs, The purchase of any
additional renewable amount would be at the AGS Customer’s own choosing and cost
and would not harm any other UNSE customers.

DOES THE EXISTENCE OF AGS HARM OTHER NON-AGS CUSTOMERS?

No. Contrary to the Company's contention that the existence of AGS allows certain
customers to “cherry pick” available capacity resulting from current economic
conditions and will ultimately result in costs being passed on to the non-AGS
customers,’ the existence of AGS does not harm any non-AGS customer, The AGS
Program is replacing the Company’s own wholesale market purchases with those of

the customers participating in AGS, thus shifiing the risk of the Company’s wholesale

® See Chart 3 on Page 13 of the Direct Teslimony of Michae!l E. Sheehan.
” See Direct Testimony of Craig A. Jones Page 56, Lines 10 to 12.
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A,

market parchases from the Company’s ratepayers (the non-AGS Customers) to the

AGS customers.

Conclusion
GENERALLY, WHAT IS YOUR RECOMMENDATION TO THE
COMMISSION ON THE COMPANY'S PROPOSED ALTERNATIVE
GENERATION SERVICE?
The Commission should approve the Alternative Generation Service Program with
my proposed changes outlined above which would enable a customer, if they were
willing to participate to choose a wholesale generation product from an alternative
service provider that suits their business needs.
DOES THIS CONCLUDE YOUR DIRECT TESTIMONY?

Yes.

10




Wal-Mart Stores, Inc.
Exhibit CWH-1
Arizonpa Docket No. E-04204A-15-0147

Chris W. Hendrix

Director of Markets & Compliance
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Email: chris.hendrix@wal-mart.com

EXPERIENCE
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Wal-Mart Stores, Inc., Bentonville, AR

Director of Markets & Compliance (2009 -- Present)
Genéral Manager (2003 - 2009)

2002 2003
TXU Energy, Dallas, TX
Manager - Retail Pricing (2002 -2003)

1997 - 2001

Epron Energy Services, Houston, TX

Manager - Target Markets (2002 -2003)

Manager —~ Product Development/Structuring (1999 - 2001)
Senior Specialist (1997 - 1999)

1990 - 1997

Tenneeo Encegy, Houston, TX
Sewior Rate Analyst {1994 - 1997)
Accounting Analyst {1992 - [90.1)
Accountant (1991 - {992)

EDUCATION ]
1994 University of Houston M.B.A, Finance & fmternational Business
1991 University of Houston B.B.A, Accounting {Magna Cum Laude)

INDUSTRY ORGCANIZATIONS
Arizona Independent Scheduling Administrator Association (AZISA)

Board Member (2014 - present)

Arizonans for Electric Choice & Competition (AECC)
Chairman (2013 - present)

COMPETE Coalition
Board Member (2008 - 2013)

Eléetric Reliability Council of Texas ( ERCOT)
Technical Advisory Committee - TAC (2004 - 2006)

National Energy Marketers Association
Chairman (2015 - present)
Executive Committee and Policy Chair (2006 - present)



Wal-Mart Stores, Inc.
Exhibit CWH-1
Arizona Docket No, E-D4205A-15-0142

NEPOOL (150 New England)
Participants Committee (201§ ~ present}
Markets Commitiee (2011 - present)
Consunter Liatson Group (2011 - present)

PIM Interconnection
Market Reliability Committee (2011 - presenit)
Members Committce (2011 —present)

TESTIMONY

1998

Oklahoma Corporation Commission Cause No, PUD 980000177 Joint Application of Oklahoma Natural
Gas Company. A Division of Oneok, Inc., Oneok Gas Transportation, a Division of Oneok, Inc., and
Kansas Gas Service Company, a Division of Oneok, Inic.. for Approval of Their Unbundling Plan for
Natural Gas Services Upstream of the Citygates or Aggregation Points.

2082

Arizona Docket No. E-01345A-11-0224: In the Maiter of the Application of Arizona Public Service
Company for a Hearing 1o Determine the Fair Value of the U tifity Property of the Company for
Ratemaking Purposes, to Fix a Just and Reasomable Rate of Return Thereon, and to Approve Rate
Schedules Designed io Develop Such Return,
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Introduction
Q. PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND OCCUPATION.
A. My name is Chris Hendrix. My business address is 2001 SE 10th St.,
Bentonville, AR 72716-0550. 1 am employed by Wal-Mart Stores, Inc. as
Director of Markets and Compliance.
Q. DID YOU FILE DIRECT TESTIMONY IN THIS PROCEEDING?
A. Yes.
Q. ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS DOCKET?
A. My Surrebuttal Testimony is filed on behalf of Wal-Mart Stores, Inc. (“Walmart”).
Purpose of Testimony
WHAT IS THE PURPOSE OF YOUR TESTIMONY?
A. The purpose of my testimony is to respond to the Rebuttal Testimony of Craig A.

Jones in regards to Experimental Rider 14, Alternative Generation Service (“AGS™)

proposed by UNS Electric, Inc. (“UNSE” or “the Company™).
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Summary of Recommendations

PLEASE SUMMARIZE YOUR RECOMMENDATION TO THE

COMMISSION.

My recommendation to the Commission is to reject the Company’s responses in the

Rebuttal Testimony of Craig A. Jones and approve AGS with the following

modifications that were detailed in my Direct Testimony:

1)

2)

3)

4)

5)

The Commission should reject the management fee as proposed by the
Company and require the Company to file a cost-justified management fee
proposal.

The Commission should reduce the minimum participation size to 1,000 KW
and specify that a Customer can aggregate utility accounts within its corporate
family to meet the participation limit.

The Commission should allow all rate classes to participate based on
Recommendation 2 above.

The Commission should raise the cap to 150 MW of peak load based on the
amount of wholesale market purchases currently undertaken by the Company.

The Commission should not make an AGS Customer responsible for any of
the Company’s generation related charges or any “lost revenues™ since the
AGS program is simply replacing wholesale market purchases that the

Company would in the absence of AGS have to make.

The fact that an issue is not addressed herein or in related filings should not be

construed as an endorsement of any filed position.




1 Response to Rebuttal Testimony of Craig A. Jones

2 Q. DO YOU AGREE WITH THE COMPANY’S RESPONSES IN THE

3 REBUTTAL TESTIMONY OF MR. JONES?

4 A. No. I will address the Company’s responses individually.

5 Q. IS THE MANAGEMENT FEE THAT THE COMPANY IS PROPOSING FOR

6 THE AGS TARIFF COST BASED AND JUSTIFIED?

7 A. No. The Company states “Since the level of participation and therefore the level of

8 personnel necessary to monitor the program, nor the equipment or software needs are

9 known at this time, the initial charge should be large enough to capture any and all
10 possible costs”.! Walmart agrees that the Company should be allowed to recover the
11 actual just and reasonable costs of providing the AGS services but those costs should
12 be provided for review by the Commission and parties. As such, the Commission
13 should reject the management fee as proposed by the Company and require the
14 Company to file a cost-justified management fee proposal.
15 Q. DID THE COMPANY RESPOND SUFFICIENTLY TO YOUR INITITAL
16 PROPOSAL TO ALLOW AGS BE AVAILABLE TO ADDITIONAL RATE
17 CLASSES?
18 A. No. The Company relies numerous times upon the assertion that the Fortis
19 Acquisition Settlement agreement specified that a program like that proposed in Rider
20 14 be available to customers in the Large Power Service (“LPS”) rate class.”> The
21 Company fails to mention in this portion of its Rebuttal Testimony that, as part of this

' See Rebuttal Testimony of Craig A. Jones, Page 52 Lines 5-8.
? Ibid, Page 52 Lines 19-21.
4
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proceeding, they are proposing to change the definition of LPS; moving ten (10)
customers, including Walmart, from LPS to Large General Service (“LGS”) and
leaving four (4) customers in the LPS class. Walmart has three (3) stores, the entirety
of our portfolio in the UNS service territory, that are currently on LPS that will be
switched to the LGS schedule as part of this proceeding which would make them
ineligible for AGS if the Company’s proposal is approved. The operational
characteristics of these Walmart locations have not changed, only the definition by
the Company of a LPS customer after the Fortis Acquisition Settlement was agreed
upon. Given these circumstances, at the very least, AGS should be available to all
LPS and LGS customers.

DID THE COMPANY UNDERSTAND YOUR RATIONALE REGARDING
RAISING THE CAP TO 150 MW AND SUPPLANTING THE COMPANY’S
MARKET POWER PURCHASES?

No. The Company does not seem to understand that my increased cap proposal is to
supplant the market power purchases in the future. Since the Company is buying
power on the open market, the AGS Program with my increased cap of 150 MW is
replacing the Company’s own wholesale market purchases with those of the
Customers participating in AGS.

WOULD REPLACING THE COMPANY’S MARKET POWER PURCHASES
WITH PURCHASES MADE BY AGS CUSTOMERS INCREASE THE COST
OR HARM OTHER NON-AGS CUSTOMERS?

No. The AGS Program is replacing the Company’s own wholesale market purchases

with those of the Customers participating in AGS, thus shifting all of the risk of the




1 Company’s wholesale market purchases from the the non-AGS Customers to the
2 AGS Customers.

3 Q. COULD YOU CLARIFY YOUR PROPOSAL IN DIRECT TESTIMONY
4 THAT THE AGS PROGRAM SHOULD NOT BE LIMITED TO FOUR

5 YEARS?

6 A. Yes. To be clear, the proposal in my Direct Testimony is that the AGS program term
7 should not be tagged with an “Experimental” or “Pilot” program determination. The

8 Company relies upon the argument that a buy-through program needs to be tested and
9 evaluated and that the Fortis Acquisition Settlement specified that the program be a
10 pilot.® There is ample evidence in Arizona from the APS AG-1 program and in
11 various other jurisdictions around the country (including Central Hudson in New
12 York which is also owned by Fortis) and the world (including the provinces of
13 Alberta and Ontario in Canada where Fortis operates Distribution Utilities) that
14 electric competition is an effective way for a customer to manage their electricity
15 needs to better suit their business needs. Furthermore, limiting the program to a set
16 term of four years precludes a Customer from the ability to purchase long-term
17 contracts especially for off-site renewable contracts like solar and wind, due to the
18 length of contract term needed by renewable developers to build new projects. These
19 purchases of an additional renewable amount than the Company would otherwise
20 provide ratepayers would be at the AGS customer’s own choosing and cost and
21 would not harm any other UNSE customers. This would have the added benefit of

® See Rebuttal Testimony of Craig A. Jones, Page 54 Lines 12-15.
6




1 increasing the renewable fuel mix for all of Arizona with no risk to any other non-

2 AGS ratepayers.

3

4 Conclusion

5 Q. DOES THIS CONCLUDE YOUR SURREBUTTAL TESTIMONY?

6 A. Yes.
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L S~

Introduction
PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND OCCUPATION.
My name is Gregory W. Tillman. My business address is 2001 SE 10th St.,
Bentonville, AR 72716-0550. 1am employed by Wal-Mart Stores, Inc. as Senior
Manager, Energy Regulatory Analysis.
ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS DOCKET?
I am testifying on behalf of Wal-Mart Stores, Inc. (“Walmart™).
PLEASE DESCRIBE YOUR EDUCATION AND EXPERIENCE.
I earned a Bachelor of Science in Electrical Engineering from the University of Tulsa
in 1987. I have more than 23 years of experience in the regulated and deregulated
energy industry including roles in regulatory, pricing, billing, and metering
information. After serving on active duty as a Signal Officer in the United States
Army, 1 joined Public Service Company of Oklahoma (“PSO”) where I was
employed in various positions in the Information Services, Business Planning, Rates
and Regulatory, and Ventures departments from 1990 through 1997. Within the Rates
and Regulatory department I served as the Supervisor of Power Billing and Data
Collection. In this position I managed the billing for large industrial and commercial
customers and led the implementation of the company’s real-time pricing program. [
also managed the implementation of real-time pricing for three other utilities within
the Central and South West Corporation — Southwestern Electric Power Company
(“SWEPCO”), Central Power and Light (“CPL”) and West Texas Utilities (“WTU”).

Following my employment at PSO, I joined the Retail department of the Williams

Energy Company as the manager of systems for the retail gas and electric data and
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billing systems in 1997. During this time I also managed the customer billing function
at Thermogas and billing and accounting systems support functions at Williams
Communications. In 2000, I joined Automated Energy where 1 served as the Vice
President of Energy Solutions for two years. Following several assignments as a
consultant and project manager in various industries, I joined OG&E in 2008 as a
senior pricing analyst, was promoted to Manager of Pricing in January 2010, and
became the Product Development Pricing Leader in 2013. While at OG&E, I was
instrumental in developing and managing OG&E’s pricing strategy and products
including — the design and implementation of the OG&E’s SmartHours™ rate. I have
been in my current position as Senior Manager, Energy Regulatory Analysis at
Walmart since November 2015. My Witness Qualification Statement is found in
Exhibit GWT-1.

HAVE YOU PREVIOUSLY SUBMITTED TESTIMONY BEFORE THE
ARIZONA CORPORATION COMMISSION (“THE COMMISSION”)?

No.

HAVE YOU PREVIOUSLY SUBMITTED TESTIMONY BEFORE OTHER
STATE REGULTORY COMMISSIONS?

Yes. I have submitted testimony in proceedings before the Oklahoma Corporation
Commission and Arkansas Public Service Commission. My testimony addressed the
topics of rate design, revenue allocation, pricing, customer impacts, tariffs and terms
and conditions of service.

ARE YOU SPONSORING ANY EXHIBITS WITH YOUR TESTIMONY?

Yes. [ am sponsoring the exhibits listed in the Table of Contents.
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PLEASE BRIEFLY DESCRIBE WALMART’S OPERATIONS WITHIN THE
COMPANY’S SERVICE TERRITORY.

Walmart has three stores that take electric service from UNS Electric, Inc. (“UNSE”
or “the Company”) on the Large Power Service schedule (“LPS”). UNSE proposed
rate class modifications will place these stores on the Large General Service (“LGS")

rate schedule.

Purpose of Testimony
WHAT IS THE PURPOSE OF YOUR TESTIMONY?
The purpose of my testimony is to address the rate design proposed by UNSE.
Specifically, I respond to the rate design proposals that affect the proposed LGS rate

class which are supported within the testimonies of Dallas J. Dukes and Craig A.

Jones.

Summary of Recommendations
PLEASE SUMMARIZE YOUR RECOMMENDATIONS TO THE
COMMISSION.
My recommendations to the Commission are as follows:
1) The Commission should approve UNSE proposed Cost of Service Model.
2) The Commission should order UNSE to further mitigate the disparity in the
Medium and Large General Service rate class’ Relative Rate of Return in all

future proceedings until all classes are brought to their cost of service.
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3) The Commission should order that any reduction in the revenue requirement
created by its approval of an ROE lower than that requested by the Company
be used primarily to move the Medium/Large General Service class closer to
its cost of service.

4) The Commission should approve the Economic Development Rider (“EDR”)
subject to the development of guidelines for the recovery and allocation of the
costs and/or any revenue deficiencies associated with the EDR.

The fact that an issue is not addressed herein or in related filings should not be

construed as an endorsement of any filed position.

General Rate Design
WHAT IS WALMARTS POSITION ON SETTING RATES BASED ON THE
COST OF SERVICE?
Walmart advocates that rates be set by regulatory agencies based on the utility’s cost
of service. A regulatory policy that supports the fair-cost-apportionment objective
ensures that rates reflect cost causation, send proper price signals and minimize price
distortions. In addition to the fairness objective, Walmart supports rate structures that
encourage the efficient use of electricity in a manner that seeks to minimize the long-
term costs of electric service.
WHAT ARE THE COMPANY’S GOALS FOR ITS PROPOSED RATE
DESIGN?

According to the testimony of Mr. Dukes, UNSE is seeking to establish rates which

generally follow the principles set forth in Dr. James C. Bonbright’s “Principles of
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I Public Utility Rates” to drive a reasonable rate design.' Mr. Jones elaborates on the
2 goal by explaining the “Company’s goal is to create fair and equitable rates for all
3 customer classes under sound Cost-of-Service and Rate Design principles.”

4

5 Cost of Service Study

6 Q.  WHAT IS THE PURPOSE OF A COST OF SERVICE STUDY?

7 A. The cost of service study is foundational in establishing distribution of the utility’s
8 authorized revenue requirement amongst the various customer or rate classes. This is
9 accomplished by identifying, classifying and allocating total costs to each of the rate
10 classes in a manner that is consistent with how costs are incurred by each rate class.
11 Q. DO YOU HAVE ANY CONCERNS WITH THE COST OF SERVICE MODEL
12 PRESENTED BY THE COMPANY?
13 A, No. However, to the extent that alternative cost of service models or modifications to
14 the Company’s model are proposed by other parties, Walmart reserves the right to
15 address any such changes in rebuttal testimony.
16
17 Revenue Allocation
18 Q. HAS THE COMPANY PROPOSED A CLASS REVENUE ALLOCATION?
19 A, Yes. UNSE’s proposed rates establish the revenue allocation to each of the classes
20 defined within the Company’s cost of service study.

Dlrect Testimony of Dallas J. Dukes, page 8, line 10 to page 9, line 27.
? Direct Testimony of Craig A. Jones, page 8, lines 20-21,

5
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1 Q. WHAT METRIC DO YOU USE TO DETERMINE IF RATES ACCURATELY

2 REFLECT THE UNDERLYING COST CAUSATION?
3 A. I employ the relative rate of return (“RROR”), which is a measure of the relationship
4 of the rate of return for an individual rate class to the total system rate of return. A
5 RROR greater than 100 percent means that the rate class is paying rates in excess of
6 the costs incurred to serve that class, and 2 RROR less than 100 percent means that
7 the rate class is paying rates less than the costs incurred to serve that class. As such,
8 when rates are set such that each class does not have a RROR equal to 100 percent
9 there are inter-class subsidies, as those rate classes with a RROR greater than 100
10 percent shoulder some of the revenue responsibility burden for the classes with a
8 RROR less than 100 percent.
12 Q. 'WHAT ARE THE PROPOSED RATES OF RETURN FOR THE TOTAL
13 COMPANY AND INDIVIDUAL RATE CLASSES?
14 A. The Company proposed a total return 7.93 per cent.! The individual rate classes
15 current and proposed returns and the calculated RROR of each class are shown in
16 Table 1.

Table 1. Company Total and (Jass Rates of Retum on Rate Base

SmallGeneral * Medium/large

H :
Total Resldential Service . General Service | Large Power Servlce: Ughting
Current Retum ; 2.31%: -3.88% -1.02%" 16.00% 27.95%. 3.94%
.Proposed Retumn 2.93%. 6.00% 6.40% 12.96%. 9.06%: 2.06%
17 ‘Proposed Relative Rate of Return 100.00%: 75.66% 80.79% 163.43% 114.25%: 114.25%

18

! Schedule G-2, sheet 1 of 1, line 37.
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HAS THE COMPANY’S PROPOSED REVENUE ALLOCATION MOVED
THE CLASSES CLOSER TO THEIR RESPECTIVE COST OF SERVICE?
Yes. All classes have been moved closer to their respective costs of service at the
proposed revenue levels. However, as can be seen in Table 1, the Medium/Large
General Service class’ proposed RROR is 163% of the system average.

DO YOU AGREE WITH THE PROPOSED REVENUE ALLOCATION?

No. The proposed return on the Medium/Large General Service class is excessive
when compared to other classes. While I do not agree with the proposed rate of
return to the LGS class, I am cognizant of the dilemma in which the Company finds
itself for this particular case—balancing the proposed increase to the other classes
with the goal of bringing each class to its cost of service. This balancing act imposes
limitations on the rate at which individual classes can be moved to their equitable
proportion of the costs.

WHAT 1S YOUR RECOMMENDATION REGARDING THE REVENUE
ALLOCATION AS PROPOSED?

At the Company’s proposed revenue requirement, I am not opposed to the revenue
allocation proposed by the Company. In order to ensure future mitigation of the
disproportionate share of revenue in the Medium/Large General Service Class. 1
recommend that the Company be ordered to further mitigate the disparity in the
Medium and Large General Service rate class’ Relative Rate of Return in all future

proceedings until all classes are brought in line with their cost of service.
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HAS WALMART TESTIFIED TO THE OVERALL RATE OF RETURN
BEING PROPOSED BY THE COMPANY?

Yes. Steve W. Chriss has testified to the ROE proposed by the Company as being
excessive when assessed against the recent trends of commission ordered returns on
equity in other cases. Within his testimony, Mr. Chriss proposed that the
Commission order an ROE limited to the most recently approved ROE for UNSE, or
9.5 percent.

IF THE COMMISSION ORDERS AN ROE LOWER THAN THAT
PROPOSED BY THE COMPANY, HOW SHOULD THE REVENUE
ALLOCATION TO EACH CLASS BE MODIFIED?

I recommend that any resulting reduction in revenue requirement created by a
Commission approved ROE lower than that requested by the Company be primarily
used to move the Medium/Large General Service class closer to its cost of service—

the stated objective of the Company.

Rate Structure
DOES WALMART HAVE ANY ISSUES WITH THE PROPOSED RATE
STRUCTURE FOR THE LGS CLASS?
No. However, to the extent that alternative rate structures or modifications to the rate

structures are proposed by other parties, Walmart reserves the right to address any

such changes in rebuttal testimony.
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Economic Development Rider

HAS THE COMPANY PROPOSED AN ECONOMIC DEVELOPMENT
RIDER (“EDR”)?

Yes. UNSE has proposed the implementation of a discount based economic
development program that reduces the electric billing for existing or new customers
that add or expand load within the Company’s service territory.

DOES WALMART SUPPORT THE INTRODUCTION OF THE EDR?

Walmart is receptive to the approval of the EDR and agrees with the underlying
drivers and need for the program.

DO YOU HAVE ANY CONCERNS WITH THE APPROVAL OF THIS RIDER
AS PRESENTED BY THE COMPANY?

Yes. The Company has not provided information on the disposition of the costs or
the future treatment of any revenue deficiencies created by the use of the rider.
WHAT ARE YOUR RECOMMENDATIONS FOR CHANGES TO THE
ECONOMIC DEVELOPMENT RIDER IN ORDER TO BE SUPPORTIVE OF
ITS APPROVAL?

Prior to approval, the Company should be required to provide a cost recovery plan
that provides guidelines for the recovery and fair allocation of the costs and/or any
revenue deficiencies associated with the EDR.

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY?

Yes
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Introduction
PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND OCCUPATION.
My name is Gregory W. Tillman. My business address is 2001 SE 10th St.,
Bentonville, AR 72716-0550. I am employed by Wal-Mart Stores, Inc. as Senior
Manager, Energy Regulatory Analysis.
DID YOU FILE DIRECT RESPONSIVE TESTIMONY IN THIS CASE?
Yes.
ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS DOCKET?
[ am testifying on behalf of Wal-Mart Stores, Inc. (“Walmart™).
ARE YOU SPONSORING ANY EXHIBITS WITH YOUR TESTIMONY?

Yes. Iam sponsoring the exhibits listed in the Table of Contents.

Purpose of Testimony
WHAT IS THE PURPOSE OF YOUR TESTIMONY?
The purpose of my testimony is to address the modifications to rate design proposed
by UNSE. Specifically, I respond to the changes in the rate design proposals that
affect the proposed LGS rate class and are supported within the rebuttal testimonies

of Dallas J. Dukes and Craig A. Jones.

Summary of Recommendations
PLEASE SUMMARIZE YOUR RECOMMENDATIONS TO THE
COMMISSION FROM YOUR DIRECT TESTIMONY.

My recommendations to the Commission from my Direct Testimony are as follows:




Wal-Mart Stores, Inc.
Testimony of Gregory W. Tillman
Arizona Docket No. E-04204A-15-0142

1 1) The Commission should approve UNSE’s proposed Cost of Service Model.

2 2) The Commission should order UNSE to further mitigate the disparity in the

3 Medium and Large General Service rate class’ Relative Rate of Return in all

4 future proceedings until all classes are brought to their cost of service.

5 3) The Commission should order that any reduction in the revenue requirement

6 created by its approval of an ROE lower than that requested by the Company

7 be used primarily to move the Medium/Large General Service class closer to

8 its cost of service.

9 4) The Commission should approve the Economic Development Rider (“EDR”)
10 subject to the development of guidelines for the recovery and allocation of the
11 costs and/or any revenue deficiencies associated with the EDR.

12 Q. DO YOU HAVE ANY UPDATES TO YOUR RECOMMENDATIONS??
13 A. Yes. 1am updating my recommendations to the Commission as follows:
14 5) The Commission should order UNSE to allocate the revenue requirement
15 reductions resulting from a lower ROE as described in this testimony, which
16 will reduce overall subsidy levels and bring all classes closer to their
17 underlying cost of service.
18 6) The Commission should approve the Economic Development Rider (“EDR™)
19 as proposed by the Company in its direct and rebuttal testimonies.
20 The fact that an issue is not addressed herein or in related filings should not be
21 construed as an endorsement of any filed position.

3
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1
2 General Rate Design
3 Q. DID THE COMPANY STIPULATE TO A REDUCED RETURN ON EQUITY
4 INITS REBUTTAL TESTIMONY?
5 A. Yes, UNSE has stipulated to an ROE 0f 9.5%.
6 Q. DID THE REDUCTION IN ROE RESULT IN A REDUCTION TO THE
7 COMPANY’S MARGIN REVENUE AS PROPOSED IN ITS DIRECT CASE?
8 A. Yes, the margin revenue was reduced from the direct case amount of $92,205,352 to
9 $88,041,483, a reduction of $4,163,869."
10 Q. DO YOU HAVE ANY CONCERNS WITH THE REVISED COST OF
11 SERVICE MODEL PRESENTED BY THE COMPANY IN ITS REBUTTAL
12 TESTIMONY?
13 A. No. However, to the extent that alternative cost of service models or modifications to
14 the Company’s model are proposed by other parties, Walmart reserves the right to
15 address any such proposals.
16
17 Revenue Allocation
18 Q. HAS THE COMPANY PROPOSED A CHANGE TO ITS CLASS REVENUE
19 ALLOCATION TO INCLUDE THE REDUCED MARGIN REVENUE?
20 A. Yes. The change made to the revenue allocations in the Company’s rebuttal case
21 incorporates the reduced margin revenue. I am concerned that the changes also serve
' Schedule G-2 Proposed Rates, Line 40, for the respective cases. See Exhibit GWT-S-1
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1 to move all classes, except the lighting class, away from their respective cost of
2 service, relative to UNSE’s proposed revenue allocation in its direct case.

3 Q. HAS THE COMPANY’S REBUTTAL CASE INCLUDED A REDUCTION IN
4 THE PROPOSED SUBSIDY RELATIVE TO THE SUBSIDY IN ITS DIRECT
5 CASE?

6 A. No. The proposed subsidy level has increased significantly. Specifically, the
7 Company proposes a subsidy of $6,580,312 in its rebuttal case, nearly $3 million
8 higher than the $3,635,421 proposed in its direct case.!

9 Q. IN YOUR DIRECT TESTIMONY, YOU PROVIDED A COMPARISON OF
10 THE RELATIVE RATES OF RETURN (“RROR”) FOR THE RATE
11 CLASSES.” DID UNSE MAKE IMPROVEMENTS IN THE RROR OF THE
12 MAJOR RATE CLASSES?

13 A. No. The Company’s application of the reduction in revenue requirement caused each
14 of the major rate classes to be moved further from their respective cost of service
15 when compared to the proposed allocation in the direct case. This can be seen in
16 Table 1.

' Schedule G-2 Proposed Rates for the respective cases, the total subsidy is the sum of the
difference between the class revenue requirement at full cost of service and the class
proposed rate revenue for all subsidized classes. See Exhibit GWT-S-2.

? Direct Testimony of Gregory W. Tillman, page 6, lines 12-16.
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Tabste 1 Change in Proposed Margin Bevenue snd REOR

Small General Medium/Large Large Power
Total Residential Service General Service Service Lighting

Current Rate Margin Revenue S 69,654,260 | $ 33,425,187 | $ 6,136,594 | 5 26,394,695 | $ 3,191,840 | $ 505,944

Current Rate of Return 2.47% -3.77% -0.87% 16.27% 28.64% 4.13%
Company's Direct Case

Proposed Margin Revenue S 92,205,352 | $ 53,981,835 | $ 8,800,930 | $ 26,421,040 | 2,420,010 | $ 581,536

Rate of Return 7.93% 6.00%)| 6.40%| 12.96% 9.06%| 9.06%)|

RROR 76% 81% 163% 114% 114%
Company's Rebuttal Case

Proposed Margin Revenue S 88,041,483 | $ 49,353,476 | $ 7,953,132 | $ 27,631,370 | $ 2,521,969 | $ 581,536

Rate of Return 9.85% 6.45% 6.34% 18.55% 17.18% 10.41%

RROR 65%) 64% 189% 174% 106%

DO YOU AGREE WITH THE COMPANY’S CHANGES IN THE PROPOSED
REVENUE ALLOCATION?

No. If, as stated by the Company, the goal is to reduce inter-class subsidies, the
allocation of the reductions in non-fuel revenues proposed in the Company’s rebuttal
case does not serve to improve the Company’s rate design.

WHAT IS YOUR RECOMMENDATION REGARDING THE APPLICATION
OF THE REDUCTION IN NON-FUEL REVENUE?

In an effort to reduce the inter-class subsidies and move all classes closer to their cost
of service, the Commission should order a distribution of the reduced margin revenue
resulting from the decreased ROE in a manner that both limits rate increases to
customers and further reduces inter-class subsidies. Beginning with the revenue
allocation proposed in the Company’s direct case, [ recommend allocating 25% of the
reduction, or $1.04 million, to the classes bearing the subsidy — namely, the
Medium/Large General Service class (“M/LGS”) and the Large Power Service class
(“LPS”). The decrease to the subsidizing classes should be proportioned on the total
revenue found in the Company’s originally filed rate design from its direct case. The
remaining 75% of the reduction, or $3.1 million should be allocated to the classes to
which the Company proposed a rate increase in its direct case. The application of this

6
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portion of the reduction should be proportionate to the level of increase proposed by
the Company within its direct case.

UNDER YOUR PROPOSED GUIDELINES, HOW WOULD THE
RESULTING CHANGES AFFECT EACH CLASS’ PROPOSED REVENUE?
Table 2 provides the calculation of the resulting margin revenues for each class based

on my recommendation.

Tabde 2 Walmart Proposed Distribution of Margin Reduction

Small General Medium/Large Large Power

Description Total Jurisdiction Residential Service General Service Service Lighting
Margin Revenue - Direct Case $ 92,205,352 | $ 53,981,835 | 8,800,930 | $ 26,421,040 | $ 2,420,010 | $ 581,536
Total Revenue - Direct Case S 169,727,738 | $ 94,209,675 | § 14,569,488 | $ 53,726,298 | $ 6,603,676 | $ 618,601
Proportion of Subsidization 89.05% 10.95%
Margin Increase - Direct Case s 22,551,092 | § 20,556,648 | $ 2,664,336 | 26,345 | § (771,829)| $ 75,592
Proportion of Increase 88.14% 11.42% 0.11% 0.32%
Margin Reduction - Rebuttal s (4,163,869)| $ (4,628,359) $ (847,799) $ 1,210,330 | § 101,958 |
25% of Margin Reduction s (1,040,967)
Allocation to Subsidizing Classes $ {927,024)] $ {113,944)
75% of Margin Reduction $ (3,122,902)
Allocation to Classes Increased $ {2,752,502)| $ (356,750)| S (3,528)| $ S {10,122)
Total Change in Margins $ (4,163,869){ 5 (2,752,502)| $ (356,750)| $ {930,551)| $ (113,944)| $ {10,122)
Proposed Margins s 88,041,483 | § 51,229,333 | $ 8,444,180 | $ 25,490,489 | S 2,306,067 | § 571,414

DOES THE RESULTING REVENUE ALLOCATION RESULT IN A
REDUCTION OF THE OVERALL SUBSIDY LEVEL. AND MOVEMENT
TOWARD THE INDIVIDUAL CLASSES’ RESPECTIVE COSTS OF
SERVICE?

Yes. The subsidy level resulting from the recommended approach is reduced from
the Company’s proposed $6.5 million to $3.2 million. Under the proposal for

allocation of these reductions, every class is moved closer to its own cost of service.

The resulting RRORs are shown in Table 3.
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Table 3. Walmarnt Proposed Margh, Rates of Beturs and RROR

Total Residential Small General Medium/Large Large Power Lighting
Walmart Recommendation
Proposed Margin Revenue $ 88,041,483 | $ 52,146,834 | S 8,563,097 | $ 24,579,343 | $ 2,177,421 | $ 574,788
Rate of Return 9.85% 8.14% 8.58%| 14.26% 11.08%: 9.94%
RROR 83% 87%)| 145% 113% 101%

IN ADDITION TO MORE CLOSELY ALIGNING WITH THE STATED

GOALS, ARE THERE OTHER IMPERATIVES TO MOVING TOWARD

RATES THAT REFLECT OF THE UNDERLYING COSTS?

Yes. Simply stated, removal of inter-class subsidies is essential in establishing sound

rate design on several fronts. Some of the more pressing issues in utility rate design

are being skewed by the existence of intra-class subsidies.

Subsidies tend to perpetuate themselves by encouraging the inefficient use of
system resources. Arguably, the most effective way to ensure efficient operations
and proper allocation of system resources is to present proper price signals to
consumers. If a particular group of customers is subsidized, then the price signal
to that group of customers is artificially low. Pursuant to the theory of own-price
elasticity as it applies to electric service (which simply means that consumption of
a product increases as its price decreases, and consumption decreases as its price
increases), the artificially low price will create an undesirable increase in
consumption relative to consumption at the price that accurately reflects the
underlying costs. This increased demand will likely result in increased allocation
of costs to the subsidized class perpetuating the need for subsidies to the class.

Subsidies support inequalities in the evaluation and selection of alternative supply
options and energy efficiency efforts. If subsidies exist within the rate design,

then the underlying economics of alternative supply options or energy efficiency
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actions is distorted and customers are likely to accept or reject potential projects
based on a value that is not reflective of the true avoided costs. Customers may
choose to implement technologies that ultimately provide less benefit than
expected or, alternatively, reject projects that, in the long run, would be

economically beneficial to themselves, other utility customers, and society.

Economic Development Rider
DOES WALMART AGREE WITH THE APPROVAL OF THE ECONOMIC
DEVELOPMENT RIDER AS PRESENTED IN THE COMPANY’S
REBUTTAL TESTIMONY?
Yes. The Company has clarified its intent and method to make the adjustments
necessary to prevent transfer of any revenue deficiencies to other customers.! The

Commission should approve the Economic Development Rider.

Customer Special Interests
HAS UNSE MADE STATEMENTS WITHIN ITS REBUTTAL TESTIMONY
REGARDING WALMART, OTHER CUSTOMERS, AND CUSTOMER
INTEREST GROUPS PARTICIPATION IN THIS RATE PROCEEDING?
Yes. In the testimony of Mr. Jones, he discourages situations where “customers seek

special treatment to make their rates lower at the expense of other customers.”

! Rebuttal Testimony of Dallas J Dukes, pages 24-28.
? Rebuttal testimony of Craig A. Jones, page 33, line 26 — page 34, line 2.
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Further, Mr. Jones implies that Walmart and other interveners seek a decision of the
Commission to create “winners” at the expense of “losers™".

DOES MR. JONES’ STATEMENTS ACCURATELY REPRESENT THE
INTENT OF WALMART AS A PARTICIPANT IN THIS, OR ANY OTHER,
RATE PROCEEDING?

Absolutely not. Walmart’s motivation as a participant in rate proceedings is to ensure
that its interests are heard by the Commission. To characterize Walmart’s intent as
anything other than exercising its rights and fulfilling its responsibilities as an
intervener in a manner that seeks to establish rates based on the cost-causation
principles of sound rate-making, is misleading. Walmart seeks “fair treatment” for all
customers and desires that Commissions establish rates that require all customers to
be responsible for their own costs. My Direct Testimony states Walmart’s goal for
rate-making in all such proceedings: “Walmart advocates that rates be set by
regulatory agencies based on the utility’s cost of service. A regulatory policy that
supports the fair-cost-apportionment objective ensures that rates reflect cost
causation, send proper price signal;v and minimize price distortions. In addition to
the fairness objective, Walmart supports rate structures that encourage the efficient
use of electricity in a manner that seeks to minimize the long-term costs of electric
service.”

DOES THIS CONCLUDE YOUR TESTIMONY?

Yes.

" Ibid, page 34, lines 15-18
? Direct testimony of Gregory W. Tillman, page 4, lines 14-19

10
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Schedule G-2 Proposed Rates

Original - Direct Case

LINE RESIDENTIAL SMALL GENERAL - MEDIUM/ LARGE :LARGE POWER
NO. DESCRIPTION TOTAL SERVICE SERVICE GENERAL SERVICE SERVICE LIGHTING
(A) (8) (o] (€) (9)] (H)

1 DEVELOPMENT OF RATE BASE

2 Electric Plantin Service $569,545,363 $355,060,733 $54,862,175 $146,410,407 $7,997,295 | $5,214,752
3 Depreciation & Amort. Reserve 260,863,085 166,228,675 22,396,618 66,848,412 1,868,317 3,521,063
4 Net Plant in Service $308,682,277 $188,832,058 $32,465,557 $79,561,995 $6,128,978  $1,693,689
5 ADDITIONS & DEDUCTIONS

6 Cash Working Capital {($5,198,426) ($3,240,755) ($500,745) ($1,336,336) {$72,994) ($47,597)
7 Fuel Inventory 276,430 167,165 23,780 73,336 11,700 450
8 Materials & Supplies 11,353,152 7,077,677 1,093,607 2,918,503 159,416 103,949
9 Prepayments 743,554 463,540 71,624 191,142 10,441 6,808
10 Customer Advances for Construction (3,833,219) (2,446,421) (378,008) (1,008,789) 0 0
11 Customer Deposits {4,427,886) (2,188,260) (1,933,430) (306,196} 0 0
12 Deferred Credits - Asset Retirement (421,645) (262,858) (40,615) (108,390) (5,921) (3,861)
13 Plant Held for Future Use 0 0 0 0 0 0
14 Regulatory Assets 0 0 0 0 0 0
15 Accum Deferred Income Taxes (35,161,108) {21,919,815) (3,386,938) (9,038,704} (493,716) (321,935)
16 Total Additions & Deductions ($36,669,148) {$22,349,727) {$5,050,726) ($8,615,436) ($391,075)  ($262,185)
17 TOTAL RATE BASE $272,013,129 $166,482,331 $27,414,831 $70,946,559 $5,737,904 | $1,431,504
18  CLAIMED RATE OF RETURN 7.67% 7.67% 7.67% 7.67% 7.67% 7.67%
19 RETURN ON RATE BASE $20,852,600 $12,762,580 $2,101,628 $5,438,782 $439,869 $109,739
20 PROPOSED SALES REVENUE $169,727,738 94,209,675 14,569,483 53,726,298 6,603,676 618,601

21 OTHER OPERATING REVENUES

22 Miscellaneous Service Revenue $1,386,204 $1,100,159 $172,379 $113,665 S0 S0
23 Other Revenue 442,874 212,523 39,018 167,822 20,294 3,217
24 TOTAL OTHER OPERATING REVENUE $1,829,078 $1,312,682 $211,397 $281,487 $20,294 $3,217
25 TOTAL OPERATING REVENUE $171,556,815 $95,522,357 $14,780,884 $54,007,786 $6,623,970 $621,818
26 OPERATING EXPENSES

27 Operation & Maintenance $120,384,494 $67,436,416 $10,160,314 $37,045,863 $5,428,011 $313,890
28 Depreciation & Amortization 13,059,523 8,029,429 1,297,813 3,377,283 254,484 100,515
29 Interest on Customer Deposits 7,440 3,677 3,249 514 0 0
30 Taxes Other Than Income 6,149,421 3,843,749 597,937 1,576,340 71,007 60,388
31 Tax Expense 8,556,716 4,910,251 755,179 2,529,831 330,282 31,172
32 TOTAL OPERATING EXPENSES $148,157,593 $84,223,522 $12,814,492 $44,529,831 $6,083,785 $505,964
33

34 OPERATING INCOME $23,399,222 $11,298,835 $1,966,393 $9,477,955 $540,186 $115,854
35 RATE OF RETURN ON RATE BASE 8.60% 6.79% 7.17% 13.36% 7 9.41% 8.09%
36 RETURN AT PROPOSED RATES $21,570,144 $9,986,153 $1,754,996 $9,196,467 $519,892 $112,637
37 RETURN ON RATE BASE 7.93% 6.00% 6.40% 12.96% 9.06% 7.87%
38 INPUTS

39 TEST YEAR ADJUSTED SALES {(kwh) 1,600,809,167 823,953,185 118,683,796 562,579,661 92,765,274 2,827,250
40 TEST YEAR PROPOSED MARGIN REVENUES $92,205,352 53,981,835 8,800,930 26,421,040 2,420,010 581,536
41 TEST YEAR PROPOSED FUEL REVENUES $77,522,386 40,227,839 5,768,557 27,305,258 4,183,666 37,065

42 TEST YEAR ADJUSTED CUSTOMERS 95,144 82,607 8,758 1,387 4 2,388
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Schedule G-2 Proposed Rates

Revised - Rebuttal Case

LINE RESIDENTIAL SMALL GENERAL MEDIUM/ LARGE - LARGE POWER
NO. DESCRIPTION TOTAL SERVICE SERVICE GENERAL SERVICE SERVICE LIGHTING
(A} (8) (© () (@) (H)

1 DEVELOPMENT OF RATE BASE

2 Electric Plantin Service $567,545,363 $353,854,482 $54,691,888 $145,878,406 $7,907,798 = $5,212,788
3 Depreciation & Amort. Reserve 260,863,085 166,230,083 22,397,394 66,847,792 1,866,186 3,521,630
4 ‘Net Plant in Service $306,682,277 $187,624,399 $32,294,494 $79,030,614 $6,041,612  $1,691,158
5 ADDITIONS & DEDUCTIONS

6 Cash Working Capital ($5,010,668) ($3,124,063) (5482,856) ($1,287,912) ($69,815) ($46,022)
7 Fuel tnventory 276,430 167,165 23,780 73,336 11,700 450
8 Materials & Supplies 11,353,152 7,078,489 1,094,054 2,918,145 158,187 104,276
9 Prepayments 726,837 453,170 70,042 186,822 10,127 6,676
10 Customer Advances for Construction (3,833,219) {2,446,503) (378,132) (1,008,584) 0 0
11 Customer Deposits (4,427,886) (2,188,260) {1,933,430) (306,196) 0 0
12 Deferred Credits - Asset Retirement {421,645) {262,888) (40,632) (108,377) (5,875) (3,873)
13 Plant Held for Future Use 0 -0 0 0 0 0
14 Regulatory Assets 0 0 0 0 0 0
15 Accum Deferred Income Taxes (35,161,108) (21,922,328) (3,388,324) {9,037,597) (489,911) (322,948}
16 Total Additions & Deductions ($36,498,108) {$22,245,218) ($5,035,498) ($8,570,364) ($385,587) ($261,440)
17 TOTAL RATE BASE $270,184,170 $165,379,181 $27,258,996 $70,460,250 $5,656,025 . $1,429,718
18 CLAIMED RATE OF RETURN 7.22% 7.22% 7.22% 7.22% 7.22% 7.22%
19 RETURN ON RATE BASE $19,501,053 $11,936,555 $1,967,470 $5,085,602 $408,234 $103,193
20 PROPOSED SALES REVENUE $173,345,402 94,097,555 14,277,738 57,570,682 6,776,797 622,630

21 OTHER OPERATING REVENUES

22 Miscellaneous Service Revenue $1,386,204 $1,100,159 $172,379 $113,665 S0 S0
23 Other Revenue 442,874 212,523 39,018 167,822 20,294 3,217
24 TOTAL OTHER OPERATING REVENUE $1,829,078 $1,312,682 $211,397 $281,487 $20,294 $3,217
25 TOTAL OPERATING REVENUE $175,174,479 $95,410,237 $14,489,134 $57,852,169 $6,797,092 $625,847
26 OPERATING EXPENSES
27 Operation & Maintenance $127,527,717 $71,562,036 $10,650,914 $39,521,517 $5,480,388 $312,862
28 Depreciation & Amortization 13,059,523 8,029,665 1,297,943 3,377,179 254,128 100,609
29 Interest on Customer Deposits 7,440 3,677 3,249 514 (¢} 0
30 Taxes Other Than Income 6,140,682 3,838,350 597,122 1,574,072 70,810 60,327
31 Tax Expense 0 0 0 0 0 0
32 TOTAL OPERATING EXPENSES $146,735,363 $83,433,728 $12,549,228 $44,473,282 $5,805,326 $473,799
33
34 OPERATING INCOME $28,439,117 $11,976,509 $1,939,907 $13,378,887 $991,766 $152,048
35 _RATE OF RETURN ON RATE BASE 10.53% 7.24% 7.12% 18.99% " 17.53% 10.63%
36 RETURN AT PROPOSED RATES $26,610,039 $10,663,827 $1,728,510 $13,097,400 $971,472 $148,831
37 RETURN ON RATE BASE 9.85% 6.45% 6.34% 18.59% 17.18% 10.41%
38 .INPUTS
39 .TEST YEAR ADJUSTED SALES (kWh) 1,600,809,167 823,953,185 118,683,796 562,579,661 92,765,274 2,827,250
40 TEST YEAR PROPOSED MARGIN REVENUES $88,041,483 49,353,476 7,953,132 27,631,370 2,521,969 581,536
41 TEST YEAR PROPOSED FUEL REVENUES $85,303,919 44,744,078 6,324,606 29,939,311 4,254,829 41,094
42 TEST YEAR ADJUSTED CUSTOMERS 95,144 82,607 8,758 1,387 4 2,388
2
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Calculation of Subsidies for the UNSE Direct and Rebuttal Cases

Calculation of Total and Class Subsidy (Direct Case)
UINE RESIDENTIAL  SMALL GENERAL MEDIUM/ LARGE LARGE POWER
NO. DESCRIPTION TOTAL SERVICE SERVICE GENERAL SERVICE SERVICE LIGHTING
(A} (8) (@) () () (H)
17 TOTAL RATE BASE $272,013,129 $166,482,331 $27,414,831 $70,946,559 $5,737,904 $1,431,504
¥
35 RATE OF RETURN ON RATE BASE 8.60% 6.79% 7.17% 13.36% 9.41% 8.09%
36 RETURN AT PROPOSED RATES $21,570,144 $9,986,153 $1,754,996 $9,196,467 $519,892 $112,637
37 RETURN ON RATE BASE 7.93% 6.00% 6.40% 12.96% 9.06% 7.87%
38 INPUTS
40 TEST YEAR PROPOSED MARGIN REVENUES $92,205,352 $53,981,835 $8,800,930 $26,421,040 $2,420,010 $581,536
41 TEST YEAR PROPOSED FUEL REVENUES $77,522,386 $40,227,839 $5,768,557 $27,305,258 $4,183,666 $37,065
43 Return on Rate Base at Full COS (L37) 7.93% 7.93% 7.93% 7.93% 7.93% 7.93%
44 Return atFull COS (L43 * L17) $21,570,144 $13,201,745 $2,173,946 $5,625,933 $455,005 $113,516
45 Revenue at Full COS (L54-L36+L40+L41) $169,727,738 $97,425,267 $14,988,438 $50,155,763 $6,538,790 $619,480
46 Proposed Revenue (L40+L41) $169,727,738 $94,209,675 $14,569,488 $53,726,298 $6,603,676 $618,601
47  Class Subsidy/(Subsidization) (L45-146) $3,215,592 $418,950 ($3,570,535) ($64,886) $879
} 48  Total Subsidy (L47:RS + L47:SGS + L47:L) $3,635,421
Calculation of Total and Class Subsidy (Rebuttal Case)
LINE RESIDENTIAL SMALL GENERAL MEDIUM/ LARGE LARGE POWER
NO. DESCRIPTION TOTAL SERVICE SERVICE GENERAL SERVICE SERVICE LIGHTING
(A) (8) [{e] (E) (G) (H) |
|
17 TOTAL RATE BASE $270,184,170 $165,379,181 $27,258,996 $70,460,250 $5,656,025 $1,429,718 ‘
|
35 RATE OF RETURN ON RATE BASE 10.53% 7.24% 7.12% 18.99% 17.53% 10.63% |
36 RETURN AT PROPOSED RATES $26,610,039 $10,663,827 $1,728,510 $13,097,400 $971,472 $148,831
37 RETURN ON RATE BASE 9.85% 6.45% 6.34% 18.59% 17.18% 10.41%
38 INPUTS
40 TEST YEAR PROPOSED MARGIN REVENUES $88,041,483 $49,353,476 $7,953,132 $27,631,370 $2,521,969 $581,536
41 TEST YEAR PROPOSED FUEL REVENUES $85,303,919 $44,744,078 $6,324,606 $29,939,311 $4,254,829 $41,094
43 Return on Rate Base at Full COS {L37) 9.85% 9.85% 9.85% 9.85% 9.85% 9.85%
44 Return at Full COS (L43 * L17) $26,610,039 $16,287,951 $2,684,698 $6,939,526 $557,054 $140,811
45 Revenue atFull COS (L54-L36+L40+L41} $173,345,402 $99,721,679 $15,233,926 $51,412,808 $6,362,379 $614,610
46 Proposed Revenue (L40+L41) $173,345,402 $94,097,555 $14,277,738 $57,570,682 $6,776,797 $622,630
47  Class Subsidy/(Subsidization) {L45-146) $5,624,124 $956,188 ($6,157,874) ($414,418) ($8,020)
48 Total Subsidy (L47:RS + L47:5GS) $6,580,312



